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TOASTERS—Are Corditis-free 


America’s leading toaster manufactur- 
ers specify Belden Cords, Plugs, and 
Strain Reliefs and insure safe, dependable 
power supply for their products in service. 





Millions of Belden Corditis-free elec- 
trical cords—complete with connector or 
strain relief—approved cord—and un- 
breakable soft rubber plug—are also 
standard equipment on electric irons, 
roasters, and other types of electrical heater 
appliances and machines. 





Left: Belden Soft Rubber Strain Relief. 
Right: Belden Soft Rubber Connector. 
One of these is an essential part of any 
complete Corditis-free electrical cord. They 
are available in a variety of shapes and 


sizes for every requirement. 


*CORDITIS —a dangerous dis- 
ease of electrical 
cords; the symptoms are frayed 
wire and broken plugs. It 
causes severe mentalirritation 
and violent nervous disorders 
among appliance users. 








Specify Farts of the Electrical Cord 


-for Your Products 


The electrical cord is the vital connecting 
link between your product and the power 
outlet. It combines three important parts: the 
Plug, the Cord, and the Connector or Strain 
Relief. 

Each of these parts can be engineered to 
your product to insure safe Corditis*-free 
service. 

Complete Belden cords simplify your pro- 
duction problems—usually lower over-all 
manufacturing costs. They maintain dealer 
good will by eliminating a costly service 
nuisance. They enable you to capitalize the 
acceptance of millions of customers who 
have been pre-sold on SAFE CORDS by 
Belden national advertising. Specify Belden. 


Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, Illinois 


Belden 
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You'll find plenty of Aluminum Alloy forgings, 


little fellows like these, doing man-sized work. 


Their high strength-weight ratio and uniformly 


sound metal qualify them for such tough jobs as 
these; trowel handle supports, shift levers, handle 
bar extensions, spray gun housings, hardware and 
racing horseshoes. 

Alcoa 


Aluminum forgings are held to close 


dimensional tolerances. Parts can be quite compli- 


cated, eliminating many machining and assembly 
operations, with the result that manufacturing 
costs are less. Surfaces are smooth, so forgings 
take a fine finish. Forgings are highly resistant 
to corrosion. 

Alcoa Aluminum forgings are made in a variety 
of alloys, suiting their characteristics to the re- 
quirements for the parts. ALUMINUM COMPANY OF 


America, 2179 Gulf Building, Pittsburgh, Pa. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 27, No. 3 
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ALLOYS 


You wouldn’t just order “‘meat” when you’re all set Alloys. They know from available Alcoa data, or 
for a juicy steak. You'd probably say “porterhouse,” through their own experience, what to expect of 
surrounding it with plenty of specifications about certain alloys. If it’s a new job, they may set 


that steak and how various alloys to work, exposing them to condi- 
DEFENSE COMES FIRST 
To mest the necds of the National it’s to be prepared. tions simulating actual service. 
Defense Program, plus the , : P eee : 
normal demands of peace, a Designers, in draw- As a starter in building up your data file, you 
vast expansion of our already : a ; : 
greatly increased production ing up materia should have the book, ““Aleoa Aluminum and its 
capacity is being speeded. When as : , ee : ; é f 
the emergency is past, there will specifications for the Alloys.” It covers this broad field in a concise 
be more Aluminum available ‘ ; f } 
than ever before. manufacturer, are but comprehensive manner. For a copy of this 
Meanwhile,if you can’t get all Sa / 
the Aluminum you want when equally “choosy in book, write ALUMINI M COMPANY OF AMERICA, 
you want it, remember Alumi- 
num is helping you by helping selecting Aluminum 2179 Gulf Building, Pittsburgh, Pennsylvania. 
to meet the National emergency. 
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MEMO TO ENGINEERING DEPT: 
SUBMIT THE SCHEMATIC ON G-41 
TO MALLORY FOR RECOMMENDA- 
— ae TION ON COMPLETE CONTACT 
=~ (Ch or ASSEMBLY 


: 
4 





The Short-Cut to Functional Efficiency... 
MALLoRY Complete Contact Assemblies ' 





Very often, complete electrical efficiency These are just a few of the many hazards 
is only partly solved by the selection of which may be forestalled through the use 
the right electrical contact. In many cases of Mallory complete contact assemblies. 
the contact member plays an equally In each case they are designed and speci- 
important role... or may even reduce the fied with the same broad experience that 
efficiency of che contact itself. The wrong has led to Mallory leadership in the field 
material employed for the contact mem- of electrical contacts. The result is not 
ber may set up unnecessary resistance. only greater efficiency ... but very often 


= a substantial reduction in production 
The action of the contact member may ; 7 
. costs and production time. 


be too complicated. The tension may be 


wrong. The wrong method of contact Be sure that the Mallory representative 
attachment may pave the way for gives you all the facts concerning com- 


early failures. plete contact assemblies. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address — PELMALLO 


P.R. MALLORY & CO. Inc. 
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NON-FERROUS ALLOYS — ELECTRICAL CONTACTS 
| POWDERED METAL ALLOYS 
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— because they’ve learned that Chro- 
mel is reliable all the way: the right 
temper, clean surface, uniform 
resistance, uniform stretch; and 
for heating-elements, outstandingly 


fine durability. Ask for Catalog-L. 


HOSKINS MANUFACTURING CO., DETROIT, MICHIGAN 
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Laboratory Standards . . . Precision DC and 
AC Portables... . Instrument Transformers — 
. . » Sensitive Relays ... DC, AC, and 
Thermo Switchboard and Panel Instruments. 


tic co 
. 110 volts AC oF 


erating VO! 


circuit © 
a omplete o 
ositively © - milliamperes 


ing ; res a 
DC carry w as 2 microampe t troubles - -- oper 
ves aS lo 14 or other contac cells, thermo 
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WHEN You THINK ABOUT NEW WAYS TO DO THINGS 


... the unusual characteristics of the SENSITROL 
Relay, listed above, may suggest a new 
product; or, they may be just the thing to 
round-out or improve the design you have in 
mind. For no matter how limited the energy 
available, the SENSITROL will enable you to 


put it to work as a means of positive, low- 















WH Y .. THEY NO LONGER USE CANARIES IN MINES! 


A manufacturer of mine safety devices now supplies a practical, fool- 
proof CO alarm ... another device designed around the unfailing con- 
tacts of the SENSITROL Relay. This device continuously samples the 
mine air; and the minute temperature changes which take place through j 
combustion are used to operate the safety alarm. Positive operation is : 
assured, even at extremely low energy levels, because the SENSITROL’S ; 
contacts are closed by magnetic force .. . entirely independent of the 
operating coils. 


2,014,385 
2,014,387 
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Move NE A : 


cost control. Why not have full particulars on 
SENSITROL, as well as on other WESTON sen- 
sitive and auxiliary relays, at your fingertips? 
Consult the nearest WESTON sales office, or 
write to Weston Electrical Instrument Corpo- 
ration, 618 Frelinghuysen Avenue, Newark, 


New J ersey. 

















Exposure Meters...Aircraft Instruments... 
_ Electric Tachometers...Dial Thermometers. 
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(a grade of National Vulcanized Fibre), 


because of its great mechanical strength 
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d hy constantly demonstrating its worth as 
iA al the practical material for countless new 
id iA the uses in industry. And National engi- 

neers are demonstrating also their ability 
Ideal Material to work with technical men in all lines 






of business in the development of better 


and Many Other Uses products through the use of National 
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Switches Have Proved 


Convenience in Lamson 
































Coin Actuated 

In a coin 
machine, the 
weight of a 
falling coin, 
through a 
proper lever, 
operatesareg 
ular sensitive Micro Switch. 





S Disc and Cam 

pean Operated— 
i A sequence of 
operations is 

controlled by means of a roller- 
leaf actuator following the strips 
on a driven drum. 





Speed Governor Control — Speed 
ff indicated or 
— - controlled by a 


ANY regular Micro 


Switch linked to 
¢.) a governor 




















Thickness Limit 
Switch — Roller 
type actuator 
alin: moterial and operates the 
switch if thickness limit is exceeded 












ak 













Diaphragm Pressure Actucted— 
The pressure of a liquid or gas 
against the diaphragm actuates 
the Micro Switch at desired limits 
of pressure. 









Hinged dog on slide actuates 
sealed metal clad Micro Switch 
only on one direction of dog. 





Name Your Requirement . 


Figure Il 


The Basic Micro Switch 


The Micro Switch is a snap-action 
switch for precision applications. 
It is especially useful if movement 
differentials down to .0002”, and 
pressure differentials as low as 14 
oz. are needed, or where small en- 
ergy is available. The Micro Switch 
operates on .0002 to .004 ounce 
inches of energy and meets require- 
ments for sensitive operations. It is 
adaptable wherever time, tempera- 
ture, pressure, weight, relays, or 
solenoids are involved in control. 
There isa clean snap-action on slow 





Figure I 


actuation and it operates at 300 
times per minute for as high as ten 
million operations. A space of only 
Li/is” x 2V/S52" =x 1:05/16* 41s 
needed for the Micro Switch with- 
out special mountings, housings, 
or actuators. Underwriters’ list the 
Micro Switch at a rating of 1200 
watts up to 600 volts A.C., 1% h.p. 
to 460 V., A.C. It is single pole 
only and is furnished with normally 
closed, normally open, or double 
throw contact arrangements. Spe- 
cial metal housings with a variety 
of actuators are available on the 
basic Micro Switch. Some of these 
are shown on this page. 


Note Phantom View 


The phantom view of the Micro 
Switch (Figure II) shows the con- 
struction of this switch. 


A heat-treated, three-bladed Beryl- 
lium alloy spring of high electrical 
conductivity is used. Only a few 
thousandths movement of the 


One of these Micro Switches Will Meet It: 


plunger is necessary to move the 
spring member and obtain light- 
ning fast snap action. Heavy con- 
tacts are of 99.95% fine silver. 
Plunger pin is of stainless steel. 
Plaskon cover is locked on. Color 
of cover provides identification of 
contact arrangement. 


Micro Limit Switch 


(Figure IIL) This is the LK-2 Roller 
Arm Micro Limit Switch, a small, 
precision limit switch listed by Un- 
derwriters’. A roller arm makes the 
switch suitable for actuation by 
slides or cams. Movement differen- 
tials are less than .002” or less than 
6 minutes of arc. A life of over a 





seeks Ill 


million operations is generally ex- 
perienced. The switch is widely 
used on machine tools, printing 
presses, packaging machines, etc. 


Lab OPI ic wie ges tence eee $9.50 


The Explosion-Proof 
Micro Switch 


(Figure IV) This is the Explosion- 
Proof Micro Switch. Small size, pre- 
cision, and a life of a million oper- 
ations are its features. It is Under- 
writers’ Listed for Class I Group C 
and D and Class II Group G. This 


__. 





Figure IV 


listing makes the switch useful in 
chemical plants, paint factories, 
spray booths, flour mills, printing 
plants, etc. Roller arm and Push 
Rod plunger types are available. 

E656 P0100 ss scccecadccnssade eee 


Roller Plunger 
Die Cast Micro Switch 


Figure V 





(Figure V) This is the Roller 
Plunger Metal-Clad Micro Switch. 
Adjustment of the roller for slide 
or cam actuation can be quickly 
made to either of two castellated 
positions. The housing is of rugged 
zinc die cast material. Standard 14 
conduit, 32” overtravel of the 
plunger, movement differential of 
less than .0005”, and Underwriters’ 
Listing are provided. The switch is 
primarily used on machine tools, 
but has a place on printing presses 
and packaging machines. 

DU PEER is cae neh Recast $6.00 


Roller Arm 
Die Cast Micro Switch 





(Figure VI) This i is the Roller Arm 
Metal-Clad Micro Switch. There are 
two adjustments of the roller arm 
to aid in the application of this 
switch to slide or cam actuation. In 
one, the roller arm is adjustable 
through an arc of 225 degrees. Sec- 
ondly, the arm can be turned in a 
horizontal plane of operation to 
any of eight positions 45 degrees 
apart. The housing is of zinc alloy 
die cast material and has standard 
4" conduit. Underwriters’ Listing, 
close precision, and small size are 
provided. 

List price (double throw) .....$6.00 
Copyright 1941, Micro Switch Corporation 


MICRO (ms, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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Before approval, Micro Switches aS 
ss a 
a . 
) were tested for 100,000 operations. 
L h ee h dreds of timers in the Lamson Corporation plant. 
amson states that when test was 
completed, switch was opened, contacts were hardly smoked up. = 
Si d d th h had lai E g 
ince we adopted them, we have not had over two complaints. ~lL4 
The pneumatic tube system manufactured by the Lamson Corporation, movement of 1/32” to close another Micro Switch also operating a 
A Syracuse, New York, carries cash in department stores; documents in slip clutch connected to a synchronous gear motor operating at a 
— insurance offices; U. S. mail under city streets; small parts in industrial speed of 1 R.P.M. or less, depending on time cycle desired. 
reare . . . . . ee ; ; : 
gigi plants; books in the Library of Congress—for a few hundred feet or As carrier arrives at designated station it strikes a floating platform, 
) hile for many miles. depressing it about 1/16”, closing another Micro Switch which oper- 
se i Switching service in these systems must be dependable. The Lamson ates a light or buzzer to signal operator at receiving station. 
table Corporation originally used switches with flexible leads. These were In this application, Micro Switches are used to start blowers, operate 
. Sec- discarded because of frequent breaking of the leads. After a test timing mechanisms and to signal operators. In the words of the 
ina of 100,000 operations, Micro Switches were adopted with Lamson Corporation, “the application of Micro Switches to 
n to resultant dependability and a large saving in power. our timers is a necessity rather than a convenience.” 
ilo In Lamson systems, Micro Switches are used to actuate MICRO SWITCH This is just another example of where the dependability 
ion mers which operate blowers only when actual serv ace 1S OS a and precise action of Micro Switches are proving out; first 
wie required. As operator places carrier in tube, a Micro J ee in severe tests and then in long and satisfactory service. 
‘ pon Switch wired to a timer is closed. This energizes a sole- Particular Product, If you have a precision switching problem consult Micro 
noid in the timer which in turn operates a cam through a Not a General Switch engineers. 
$6.00 Term 
oration 
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MICRO (ws; SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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OZALID SAVINGS 
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SAVES TIME 


Ozalid Whiteprints are 
made in two simple oper- 
ations...(1) exposure and 
(2) dry development... 
without washing, fixing, 
drying or trimming. 


SAVES SPACE 


All Ozalid machines are 
compact in design and 
can be installed in any 
plant, office or drafting 
room. The Model ‘‘F’’ as 
_ iMustrated occupies less 
% than 16 sq. ft. of space. 


SAVES DRAFTING 


Duplicates of originals on 
transparent paper, cloth 
or foil for branches or 
customers are produced 
in the same simple man- 
ner as standard Oczalid 
Whiteprints. 


1 EXPOSURE 


chbedcbdetadld 
as 


> 


ee DRY DEVELOPMENT 


eS Ra 


SAVES LABOR 
AND MATERIALS 


In all except the fastest 
Ozalid Whiteprint mach- 
ines one operator hand- 
les capacity production. 
Ozalid cut sheets avoids 
trimming which saves up 
to one-third in materials. 


iT ay 
Sa LL, 


N rigging your production for an all-out effort, 

don't overlook your print making equipment. A 

back number in the print room is a veritable jinx to high-gear 
performance. 

When your print making equipment becomes a bottleneck, 
it breaks down the co-ordinated steps of production...stands 
men up... ties a knot in your entire operating schedule. 
Don't wait till your reproduction department bogs down. 
Your guarantee of a fast, even flow of prints is the adoption 
of the Ozalid Process. 

The Ozalid Process reduces print making to the two simple 
steps of exposure and dry development . . . completely elimi- 
nates three operations in the old-time blue print process 
and, in addition, provides positive prints, developed dry and 
true-to-scale. 

For prints on the spot... ina hurry... when you want 
them, choose the Ozalid Process. There is a full line of Ozalid 
Whiteprint Machines which do a complete job of print making 

. and for those who already have blue printing equipment 
which can be used as a printer, there is a selection of dry 
developing machines. 

Send today for illustrated literature on the Ozalid Process 


and equipment. Free sample booklet of dry developed Ozalid 
prints on request. 


SPECIFY 
WHITEPRINTS 


IY AVET (0114 6S SU) beeen ear eeona 


Ozalid in Canada « HUGHES OWENS CO. LTD., Montreal 
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| Water Absorption “s** 
ay Yes 


COMPARE 
mot Masld7 


known material 
If you require a material of high 
dielectric strength, low dielectric 
leakage at elevated temperatures and 
high mechanical strength, we suggest 


that you compare any known mate- 


rial with AxrSiMac 197. 


is 
+ in 
ih Softening 


7 ; , -o j gene oe we OO aF 
Myer Expansion - 
Yes 


: High Tensile Strength. - °° 
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| Dielectric Strength a oa t 


Exception - Temperatures 
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at Volume ResistivitY Yes 
s Except! d T emperatu oes 
J at Elevate art. Free on request. 
. erty © AtSiMac 197 



















, noes Gate © is one of many A LSiMac 
rin y 

#Bxact engines . ceramic compositions. A new 

: Property Chart giving complete 

y and detailed physical data on all 
AxSiMac materials will be sent 

s on request. AtSrMac pieces are 
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custom-made in the size, shape 
and form indicated by 


your requirements. 


Mi SIC 


Trede Mark Reg. U.S Pat. On. 


AMERICAN LAVA CORPORATION - CHATTANOOGA - TENNESSEE 


CHICAGO + CLEVELAND + NEW YORK + ST. LOUIS » LOS ANGELES + SAN FRANCISCO + BOSTON » PHILADELPHIA WASHINGTON, D. C. 






Modern machines require modern meth- 
ods of counting—for recording steps of 
operations or units produced. And the 
most widely accepted method is by 
Veeder-Root Counting Devices built 
right into machines. 


With Veeder-Root Counting Devices 
plant men see at a glance the exact 
amount of work their machines are doing 
-they know whether their work is a- 
head, on time, or behind. 


On-the-minute production figures are 
important to plant men—so important, 
plant men prefer and buy machines that 
are equipped with counting devices. 
And to help manufacturers find the 
answers to these demands, Veeder-Root 
engineers are constantly working out 


new and profit-paying ways for build- 
ing counting and computing devices 
into machines. 

See what is being done. Send for our 
booklet Counting Devices. It’s filled 
with good ideas. Ideas that might show 
the way to profitable uses for you. 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT, U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San 
Francisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne 


IN ENGLAND: Veeder-Root Ltd., Croydon, Surrey 
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IN CANADA: Veeder-Root of Canada, Ltd., Montreal 
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Felt Seal K all K. earings with 


Rigidly fixed in the outer ring, the felt 
seals in NORMA-HOFFMANN PRECI- 
SION BEARINGS are nevertheless easily 
and quickly REMOVABLE AND RE- 
PLACEABLE at will, thus facilitating 
inspection, cleaning or regreasing. 

Moreover, the seal is entirely within 
the confines of the bearing, and there- 
fore not exposed toinjury. The NORMA- 
HOFFMANN seal construction avoids 
race distortion, assuring dimensional 
accuracy and quiet running. 


REMOVABLE, REPLACEABLE SEALS 


ate not only SMOOTH AND QUIET, but c/so EASY TO INSPECT AND REGREASE 





The effective labyrinth formed by the 
THICK, FULL-SIZE FELT SEALS 
and plates against the recessed inner 
ring, provides extra protection against 
escape of lubricant or ingress of dirt. 
Grease capacity is ample for long service. 

Wide, solid inner and outer rings af- 
ford maximum contact on shaft and in 
housing—making housing inserts un- 
necessary and militating against slip- 
page, looseness, and escape of lubricant 
past outer ring. 


Write for the Catalog, describing the most complete line of self-sealed bearings in America, including several 
series with single felt seal, with single felt seal and side plate, and with double felt seal (illustrated above). 





NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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Under the hood—be it long and smooth or short and battered— 
there is an electrical system and in that system one absolutely 
indispensable little item—mica. It weighs only a few ounces but 
it has to be there or nothing else functions. Mica isn’t optional— 
mica is a must. For so important an item—so comparatively 
small a part of the total cost—can any source of supply that is 
not as dependable as the product itself be considered? Put the 
name MACALLEN in front of the word mica—Macallen means 
dependability and responsibility. 


THE MACALLER COAP ARTE 


16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


COMPRESSED SHEET 3 MICA PAPER, CLOTH, TAPE ‘ HEATER PLATE - COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION ; COMPRESSED SHEET WASHERS 2 INSULATING JOINTS AND CANOPY 
INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 


ELECTRICAL MANUFACTURING 








La RO RRR a8 I LTT =< RR ARN 





SHRI Henn 


epee 


+ SESS pepe eeemmineren a rc 











ONE LESS WORRY FOR THE PLANT MANAGER 


APIDLY changing designs, plus 
the demand for increased out- 
put, make the manufacture of elec- 
trical equipment today more difficult 
than ever. But where the problems 
involve the use of electrical sheets, 
we are in a position to help. 
Over a period of years Carnegie- 
Illinois has developed a staff of elec- 


trical sheet specialists for just this 


purpose. Their job is to know which 
sheet will give the best performance, 
the right electrical properties — to 
specify the proper grade and the 
most economical size to use. They 
are familiar with many such prob- 
lems, including annealing and core 
plating. And because of their broad 
association with the production of 
electrical equipment they are often 


able to help on other steel problems. 
Why not make sure you are using 
the right steel? Call in the man from 
Carnegie-IIlinois today. It won’t cost 
you a cent, and may save you money 
and production grief. Many manu- 
facturers have taken advantage of 
this service and found it very profit- 
able in lowering production costs and 
increasing efficiency of equipment. 


U-S-S ELECTRICAL STEEL SHEETS 


Uss 


TENNESSEE COAL, 


Scully 


for motors, generators and transformers 
CARNEGIE-ILLINOIS STEEL CORPORATION, 
COLUMBIA STEEL COMPANY, 

IRON & RAILROAD COMPANY, Birmingham 


Steel Products Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


Pittsburgh and Chicago 
San Francisco 


UMNIZED STATES STEEL 
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* HE I. T. & T. Selenium Rectifier is not 


a plane, a tank, a battleship or other 

instrument of war... but wherever direct 
current is required from an A.C. source, it 
is becoming more and more popular among 
the manufacturers of national defense 
equipment. 


Low back leak, compactness, wide tempera- 
ture range, mechanical and electrical stability 
are but a few of the outstanding features of 
these rugged but light weight rectifiers which 
have met successfully every rigid test given 
them by Government Defense Departments 
in their search for the best. 


Consulting engineering services available for specific requirements 


Address Engineering Department for descriptive bulletin 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. 


ELECTRICAL MANUFACTURING 
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This 21/ ton gear, broken 


n several places, looked 

1lmost impossible to re- ' ‘ , a i : a 

pair. But as in numerous With increased industrial activity making difficult the prompt replacement of 
ther emergencies, Tobin 3 , ‘ : ; 

Bronze welding had the Gamaged parts or equipment, Anaconda Bronze welding is saving industry 


year back in operation 


vhied aaenshinad countless dollars by reclaiming and repairing worn or broken equipment— 
ee ee equipment which could not be replaced without weeks or months of delay. 
Bronze welding has been an industrial economy for many years. Today, it is 
indispensable. e Tobin Bronze will readily alloy with the clean surface of 
almost any metal brought to a dull red heat. It was the original Bronze 
welding rod, developed by The American Brass Company, and it still is one 
of the most widely used rods for repair-welding cast iron, steel, malleable 
iron, and copper alloys. e Before scrapping cracked or broken equipment, 
investigate ALL the possibilities of this speedy, dependable, low-cost method of 
repair. In addition to Tobin Bronze, other modified alloys are available so that 


there isan Anaconda Rod suitable for every Bronze welding requirement.Typical 


AN whi pA examples and a list of Anaconda Welding Rods appear on the pages following. 


from mine to consumer 
| 


THE AMERICAN BRASS COMPANY e¢ GENERAL OFFICES, WATERBURY, CONN. 





BRONZE WELDING IS FAST + DEPENDABLE - ECONOMICAL | 
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Consider these time and cost-saving advantages: 


Bronze welding saves preheating and annealing, 
time and gas. 


Lower temperatures reduce the possibility of warping 
or cracking — many parts can be welded in position. 


Serious stresses are absent after the weld is completed 
—parts can be returned to service almost immediately. 


Lower temperatures permit fast and economical join- 
ing of intricate sections, parts of radically different 
weights or cross sections, and metals of entirely dif- 
ferent compositions. 


ABOVE: This cast iron forge shop press 
frame weighs 5,500 pounds. It was 
Anaconda Bronze welded in 35 man- 
hours, using 154 pounds of Bronze. 


LEFT: This stamping press for automo- 
tive parts is an expensive piece of 
equipment to have out of operation! 10 
man-hours, a few pounds of Anaconda 
Bronze, and the fractured cast iron 
bearing housing was repaired. 


ABOVE RIGHT: All twelve spokes broke 
on this 84"’ main drive cast iron pulley 
in a pulp and paper mill. Four to six 
weeks for a new one! Anaconda Bronze 
welding had it back on the job in less 
eel ; 
Wemyss = — than seven working days. 


This cast iron oil-engine block was 
headed for the scrap pile—cracked al- 


most entirely around the cylinder. 10 
hours after Anaconda Bronze welding 
was suggested, the good-as-new casting 
was ready for service. 


tages: 


nealing, 


warping 
position. 


»mpleted 
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Even with a bad break like this, Bronze 
welding proved its merit. 35 hours for 
chipping and preheating, 165 pounds 
of Anaconda 997 Low Fuming Rod, and 


11 hours for welding put this soundly 
repaired press frame back in operation. 


A broken cast iron valve. Pro- 
duction halted. Down - time 
for replacement too costly. 
Of course the answer was 


Anaconda Bronze welding! the same day. 


A Lakes freighter with a cargo of perishable goods 
came to a stop when this engine casting cracked. 
Repaired with Anaconda Bronze in less than an 
hour, the vessel with its costly cargo was on its way 






fe ora 


PT 


. 


w 
- 
» 
, 
hae 


Fs 





When this 15-ton roll housing broke, two temporary repair 
welds with Anaconda Bronze were tried. Working in two 
shifts, the welders had the mill back in service in nine 
days. (P.S. After more than a year, this mill with its ‘‘tem- 


porary” weld, is STILL turning out its daily quota of metal.) 


Are You UP-TO-DATE on BRONZE WELDING? 


Bronze welds are regularly being made 
by the oxy-acetylene method in less 
than half the time required to weld with 
ferrous rods. So universal has the use of 
Bronze welding become in recent years 
that Anaconda Bronze Rods have been 
adopted as standard materials for oxy- 
acetylene repair and construction work 
in many fields. These Anaconda Prod- 
ucts combine high tensile strength, 
toughness, durability, and uniform com- 
position. 

Electric welding of copper alloys by 
the metallic arc or carbon arc has also 
made tremendous strides. New uses are 
continually being developed for Ever- 
dur, Anaconda Phosphor Bronze, and 
Anaconda Copper-Nickel Alloy Rods. 
Arc welds made with Everdur are ex- 


ceptionally dense and strong and, by 
using heavier currents, this metal can 
be laid down faster than steel. 
Anaconda Phosphor Bronze Rods are 
used to special advantage in the elec- 
tric welding of copper and its alloys, 
and for building up worn bearing sur- 
faces and machine parts of steel, espe- 
cially where resistance to wear is 
required. The recently developed high- 
voltage carbon arc method of welding 
copper, brass and bronze with these rods 
has given to manufacturers a means of 
fabricating heretofore unavailable. 
The American Brass Company has 
pioneered in the development of Bronze 
welding and has available a complete 
series of Anaconda Welding Rods—a 
suitable one for almost every gas or 


ANACONDA WELDING RODS 


Approx. Melting Point 


Tobin Bronze* 

Anaconda 520 

Manganese Bronze 
Anaconda 997 (Low Fuming) 
Economy Bronze* 

Brazing Metal 

Everdur* 


Phosphor Bronze 903 
Phosphor Bronze 369 or 365 
Phosphor Bronze 310 
Phosphor Bronze 353 
Silicon Copper 

Silver Bearing Copper 
Deoxidized Copper 
Electrolytic Copper 

Nickel Silver 

Super Nickel 
*Trade-Marks Reg. U. S. Pat. Off 


Degrees 


Cent 
885 
885 
870 
870 
885 
930 
1019 
1050 
1070 
1000 
1025 
1083 
1078 
1083 
1083 
1055 
1225 


Fahr. 

1625 
1625 
1598 
1598 
1625 
1706 
1866 
1922 
1958 
1832 
1877 


1981 
1972 
1981 
1981 
1931 
2237 


Fabricators of 


electric Bronze welding purpose. Ana- 
conda Publication B-13 describes these 
rods and suggests procedures for their 
use. A copy is yours for the asking. 


THE AMERICAN BRASS COMPANY ° 








HEADQUARTERS 


FOR 
COPPER - BRASS - BRONZE 


The doors of The American Brass Company, largest 
producer of copper and copper alloys, are always open to those seeking helpful technical 
or engineering cooperation. Our Research Department has produced and tested hun- 
dreds of copper-base alloys, and has developed an extensive list of welding rods and 
procedures for their use. In addition, this Company produces a wide range of Copper, 
Brass, Bronze and Nickel Silver, in standard compositions and in all commercial forms. 
Manufacturing plants and warehouses are maintained in strategic industrial areas. 
Distributors throughout the nation are prepared to make prompt deliveries from their 


adequate stocks of Anaconda Metals. 


PRINCIPAL ANACONDA PRODUCTS 


COPPER AND COPPER ALLOYS SPECIAL PRODUCTS 
COPPER—Arsenical, Deoxidized, Electrolytic, Leaded, Admiralty Alloy Cupro Nickel Brass Pipe e Brazing Solder 
and Silver Bearing. Ambrac* Everdur* Bus Bars, Tubes and Shapes 
BRASS—From “2 and 1” Yellow Brass to "85-15’" Red Ambraloy Muntz Metal “Electro-Sheet'’ Copper e Con- 
Brass, Leaded, Naval, Forging, Brazing, and Special. Avialite Super Nickel denser and Heater Tubes « Cop- 
Benedict Nickel Tempaloy* per Tubes and Fittings e Everdur 


BRONZE—Commercial, Manganese, Phosphor, Cad- 


Beryllium Copper Tobin Bronze* and Copper Electrical Conduit 
mium, Silicon, Architectural, Bushing, Forging, Leaded, 


Write for Publication B-28, Eyelets, Grommets, etc. e Flex- 
Hardware, and Special Bronzes. « congedadies weliation ible Metal Hose ¢ Roofing Copper 
NICKEL SILVER—From 5% to 30% nickel content; leaded, Anaconda Copper Alloys. Tobin Bronze and Tempaloy 
from 10% to 18% nickel content. Trade-Marks Reg. in U.S. Patent Office Shafting e Welding Rods. 


Analowoa THE AMERICAN BRASS COMPANY 


from mine * cortsumer 





General Offices: Waterbury, Connecticut ¢ Subsidiary of Anaconda Copper Mining Company 


MANUFACTURING PLANTS—Ansonia, Conn. « Buffalo, N.Y. ¢ Detroit, Mich. e Kenosha, Wis. * Torrington, Conn. 
Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. e Boston, Mass. ¢ Buffalo, N. Y. « Chicago, Ill. ¢ Cincinnati, Ohio « Cleveland, Ohio 

Denver, Colo. « Detroit, Mich. e Houston, Texas « Kenosha, Wis. e Los Angeles, Calif. e Milwaukee, Wis. e Minneapolis, Minn. 

Newark, N. J. « New York, N. Y. ¢ Philadelphia, Pa. e Pittsburgh, Pa. « Providence, R. I. « Rochester, N. Y. ¢ St. Louis, Mo. 
San Francisco, Calif. « Seattle, Wash. « Syracuse, N. Y. e Washington, D. C. « Waterbury, Conn. 


WAREHOUSES: Chicago, Ill. « Cleveland, Ohio « Milwaukee, Wis. ¢ Philadelphia, Pa. ¢ Providence, R. I. 
IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 


Montreal Office: 939 Dominion Square Building DM 4101 


Anaconda Copper & Copper Alloys 
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SPOTLIGHT 


The changing requirements .. . the 


Cop- 4 . : 
on in v e rko rmance higher standards . . . the increased 
nduit accuracy demanded by manufacturers, has 
Flex- thrown ‘‘Nichrome"’ into today's spotlight, 
pper ; = 
hes due to its precision. 
Only through complete control of processes 
. ‘ in every stage of manufacture from first melt 
Nichrome’*, the heating element ; a 
er . : to hot rolling and cold finishing can this 
pany material, is made only by precision be assured. It warrants your 
vonn. specification. 
Ohio 
» Mo. 


DRIVER-HARRIS COMPANY Harrison, N. J. 


*Reg. Trade Mark U.S. Pat. Off 
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After OTHERS FAIL 
THIS ONE still 


..- ITS SPRINGS WITHSTAND 
HEAT AND CORROSION, 
GIVE LONG, TROUBLE-FREE 
SERVICE BECAUSE MADE OF 


INCONEL 





O you use springs that are 
weakened by heat and cor- 
rosion? Then change to the kind 
that don’t...made of high-nickel 
alloys. Consider, for example, 
how Samson United Corp., of 
Rochester, N. Y., profited by 
their use: 
In their toaster, the pop-up 





@ In this Waffle lron made by Samson United Corp., 
of Rochester, N.Y., adjustable contact arm is made 
of Monel, which retains its spring properties at 
temperatures reached. 


24 


mechanism has springs of 
Inconel* This high-nickel alloy 
withstands greater heat than is 
developed in a toaster. As a 
result, Samson United satisfies 
dealers and users alike, assures 
for its product long, depend- 
able service. 

As Samson United knows, 
however, Inconel is not 
theonlyhigh-nickel alloy 
that makes good spring 
material. Available also 
are Monel*, Nickel and 
“K” Monel*, each of 


67 Wall Street 





@ A Samson United automatic toaster. 
Pop-up mechanism with Inconel springs 
shown at left. 


®@ Adjustable contact arms in Samson 
United Flat Irons are made of high- 
nickel alloy which maintains its spring 
properties at temperatures encountered. 
Some models use 
Monel, others 
Inconel. 






which is strong, tough, rustless 
and resistant to heat, fatigue 
and corrosion. Which of these 
high-nickel alloys you should 
use for springs depends on your 
individual requirements. Write 
us about them today. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 


New York, N. Y. 


**“Monel” and other trade-marks which have an 
asterisk associated with them are trade-marks 
of The International Nickel Company, Inc. 


INCONEL: MONEL- NICKEL-“K” MONEL 


ELECTRICAL MANUFACTURING 
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Perhaps you have wondered at the amazing speed 
and smoothness of the modern streamliners. And 
perhaps you have gone even further and wondered 
about the superb engineering feat involved in this 
accomplishment. At the right you will see one of 
the most important reasons why performance of 


these streamliners is so phenomenal. The illustration 


shows a sectional view of a Timken Railway Bearing 


as used in high speed trains. Years of experiment 
and vast sums of money were required to develop 
this special application. Annually, it is saving Amer- 
ican railroads further vast sums in lowering oper- 
ating and maintenance costs. And in the riding TIMKEN 
comfort it affords, the Timken Bearing is bringing TAPERED ROLLER BEARINGS 


Miles of Smiles to millions of American travelers. 
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needless interruption before it starts, and keep in circuit without 
waste of time and money. Use 


THERM-A-TRIPS 


Therm-A-Trips end unnecessary fuse blowing on refrigerators, wash- 



















Al 


Spe 


ing machines, and other electrical appliances. They give the fullest 


protection to the circuit and its equipment at all times and under 








2 


all conditions, without interrupting safe operation 





ing | 
at any time. They are the most complete, most ee 
flexible, most economical protection you can use . 
on a circuit. i 
A Therm-A-Trip combines a fuse with a thermal _ 
cutout. The fuse blows on short circuit, but will a 
withstand a normal increase in starting current. The thermal cut- | stor 
out gives full protection against sustained excessive overloads. — 
No other overload protection is needed. ae 


S Thi 
» (3) 
circ 

REL 
108: 


BIRMi| 
HOUS 


Use Therm-A-Trips for individual motors, and on circuits having 
motor-driven apparatus. Plug type, 125 volt; cartridge types, 
250 and 600 volt. For full information ask your dealer or write 
for our Bulletin 405. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 


ELECTRICAL MANUFACTURING 


RID OF THaT. yrs, A RELIANCE V*S 


CLUTCH Oo IT 
SOME as” DRIVE WwILL D 
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THOSE GEA AND GIVE A 

, sae : OF OTHER 
ADVANTAGES 







AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 


FOR A-C CIRCUITS 
Speed Ranges up to 16 to 1 — Sizes 1 to 30 hp. 


er Re 
es 


HE VxS way shortens the distance from power to work. 

It’s the direct way, eliminating intermediate speed-chang- 
ing devices, clutches, gear trains, a multiplicity of handles and 
knobs. It makes full use of the electric motor as a simple speed- 
changing device as well as a power unit (1). 


From one handle in a convenient spot speeds are changed 
smoothly over ranges up to 16 to 1 while the machine is running. 
To stop, press a button; to start again, press another and the 
machine comes back to its previous speed (2). 


And here are more features that help step up production: quick 
stopping, reversing, safe speeds for threading and inching, 
ample starting torque with smooth acceleration. 


Using a proven principle of speed control, the Reliance V*S 
Drive now gives you these many advantages at a new low price. 
This is possible because of the packaged speed control unit 
(3) which is connected by three wires to a 3-phase a-c. power 
circuit. It takes little space and can be mounted anywhere. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road . + Cleveland, Ohio 


BIRMINGHAM © BOSTON © BUFFALO * CHICAGO « CINCINNATI * DETROIT * GREENVILLE (S. C.) 
HOUSTON (TEX.) © LOS ANGELES * NEW YORK © PHILADELPHIA * PITTSBURGH * PORTLAND (ORE.) 


ST. LOUIS * SAN FRANCISCO © SYRACUSE (N. Y.) * AND OTHER PRINCIPAL CITIES. CONVENIENCE, SU VES 


The start-stop button and speed 








Stolle (tad elt Bh aed leh 
you canrunawire. Grouped with other 
olbie Mtiem ili le itll milky 


OTORS 


make centralized control complete. 


Get Bulletin 309 for details. 


SERVING A ROLL CALL 
oF FAMOUS NAMES 


Buick Excello Aircraft 
Cadillac Fairbanks-Morse 
Chevrolet General Electric 
Chrysler Harnischfese* 
DeSoto Howell Electric 
Dodge Ideal Electric 
Nash Landis Tool 
Qidsmobile Mali T ool 
Packard Monarch Machine _ 
Plymouth National Acme: 
Pontiac New Britain 
Studebaker N.Y. Cc. R. 
Federal Trucks Sterling © 
Indian Motorcycles Sunstt ane 
Allis-Chalmer® U. S.3 ale 

Baldor Electric Wagni 
Barber-Colma” 

Dodge Mfe- Co 


and many others of & 


Baill Bearings 
Roller Bearing 
Balls of Steel 8 
Brass, Br eatin 


and Stainless Steel 


HOOVER 
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KIMPAK* crere wavvine 
DRESSES UP YOUR PRODUCT AS IT 
PROTECTS ! 


























KIMPAK inps fuss, 
MUSS AND WASTE IN YouR 
SHIPPING ROOM! gz 


KIMPAK acts LKE A sHocK- 
ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 





KIMPAK civis 
MAXIMUM PROTECTION 
WITH MINIMUM BULK! 





Protect Your Product with 
KIMPAK’S ‘Shock-Absorber Action! 


New Free Portfolio gives detailed descriptions on 
how to protect with KIMPAK. Send for it today! 


@ Soft, yet resilient, KIMPAK* acts as a shock absorber for your 
product in transit... guards against breakage, scratches, “press 
markings” and surface “burning.” It helps protect you and your 
customers against losses due to shipping damage . . . saves time 
and waste motion in your shipping room. . . and dresses up your 
product as well. 

You buy KIMPAK in rolls, sheets and pads of the thickness and 
size that meet your needs exactly. KIMPAK is inexpensive, light- 
weight, flexible...as easy to use as a piece of string. Since KIMPAK 
absorbs 16 times its own weight in moisture, it more than meets 
government postal regulations regarding shipping of liquids. 

Don't delay. Mail the coupon below for definite suggestions 
on how KIMPAK can help you, and for free samples for testing. 


KIMBERLY-CLARK CORPORATION EM 3-41 
Neenah, Wisconsin 

Address nearest sales office: 8 South Michigan Ave., Chicago ; 122 East 42nd Street, 
New York City; 510 West Sixth Street, Los Angeles. 

















THIS FREE PACKING 
PORTFOLIO IS WORTH 
MONEY TO you! 





Please send me Portfolio of KIMPAK. 











Company__...---- <ads chen tp ticlniepieialichsip Giendicd 


Address 






* Reg. U. S. and Can. Pat. Off. 





I io 





MARCH 1941 





RING 





A good swith 1 OUREZ 


A behind the scenes picture of how the 
Square D Company has successfully rede- 
signed many items ‘n its line with Durez, is 
high testimony to the adaptability of these 
modern plastics. Here are switches, fuse 
blocks and circuit breakers of almost watch- 
like accuracy—yet strong and self-insulating. 

Durez now plays a leading role in 
Square D’s production because it is so much 
lighter, and can be readily molded in the 
complicated sections required. Durez has 
simplified assembly...and given a better 
product. 

In these times when production schedules 


are pushed to capacity we urge that you look 


into Durez plastics. Their adaptability to 
design, light weight, strength and mass pro- 
duction possibilities can help solve your 
problem—just as these advantages have for 
Square D and many other manufacturers. 


Let us tell you more about Durez. Write— 


DUREZ PLASTICS & CHEMICALS, INC. 


163 Walck Road North Tonawanda, N. Y. 


Learn what Durex is doing for others— 
How Durez plastics have helped many lead- 
ing manufacturers make better products and 
hoost sales is told in a new booklet, “It's a 
New Business Custom.” It's good reading— 
and you may find it valuable reading. A 
copy is yours for the asking. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 


ELECTRICAL MANUFACTURING 








FOR SATISFIED CUSTOMERS AND INCREASED SALES 
USE EVERLOCK WASHERS ON YOUR HOUSEHOLD APPLIANCES 



























Pictured are a few of the 
many household appli- 
ances that operate efficiently 
and economically longer because 
EVERLOCK WASHERS keep all 
bolts, nuts and screws tightly in place. 
The manufacturers of these products 
Se used various types of fasteners and 
methods for holding the parts of these 

= % m various appliances together before 
adopting EVERLOCK WASHERS. Today 
they and other manufacturers find that 
EVERLOCK WASHERS do the job more 
satisfactorily than other locking devices. 
There is an EVERLOCK WASHER of the 
correct size and type for every purpose. 


IMMEDIATE DELIVERY 
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BACK GOES THE BEARING! 


“On the Air” Before A Delicate Micro- 
phone—The Exacting Noise and Vibration 
Test Every Fafnir Ball Bearing Destined , 
For Use In Electric Motors Must Pass! , 


Ps tee 


Lome 


Not haphazard tests or rule of thumb specifications, but 
electronic inspection before the delicate ear of a microphone, 
protect you when you specify Fafnir. The slightest defect—the 


needle goes up, and the bearing goes back for correction. 


To you, this means fewer motor rejections. To Fafnir, it means 


extra Care at every stage of the manufacture of these bearings. 


Right from the start, these bearings are made under closer 
supervision by selected operators. Balls are chosen with greater 


Care; races are given special polishing. Integral parts of each 





bearing are carefully matched, and finished bearings are 
checked for uniformity and consistent torque—important in 
eliminating vibration. Each is packed with just the right — 
lubricant, quantity-controlled to the fraction of a gram. Extra 


cleanliness-precautions are taken throughout. 


The result: protection against bearing noise and vibration for 


the electric motor manufacturer who standardizes on Fafnirs. 


Fafnir Ball Bearings for electric motors are available in a 
complete range for every requirement—plain, sealed, shielded 
or in combination of seals and shields. Why not slash your 


motor rejections with bearings that are proved quiet? The 





Fafnir Bearing Company, New Britain, Connecticut. 


—— FAFNIR 22 Zecca 


THE BALANCED LINE > MOST COMPLETE IN AMERICA 


ELECTRICAL MANUFACTURING 


SOMETHING 


@ Distinction in an individual may be one of a number of 
things...refinement, character, breeding, poise. In a Dumore 
motor it’s the combination of a lot of little extras...refinements in 
design and construction...care and inspection in manufacture 
... that impart extra hours of productive power. Thus Dumore 
motors contribute extra value to business machines, medical 
devices, household appliances, portable electric tools or other 
equipment they are called upon to power. In some instances 


Dumore furnishes complete units...in others, where a manufac- 


turer makes his own housings, Dumore *matched motor parts 
are supplied, for they, too, have ‘extra power hours” built- 


into them. So, you see, however peculiar your power problem 


may be, if its a fractional horsepower motor you need, 
Dumore engineers can solve it. Write for facts...no obligation. 


THE DUMORE COMPANY - Dept. 101-C + RACINE, WIS. 


“Illustrated are Type K Motor Parts, 1/6 h. p. at 
5,000 r. p.m., continuous duty, 115 volts, 0-60 cycles. 
in a 
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your 
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LIXON 
Motor Protectors 


Operators of electric hand tools tell us this— 
“what we want are tools that we can push to the limit 
without burnout and tools that are lighter in weight” 
And here we have the simple solution to both of 
these crying needs—Klixon Motor Protectors. 


A. C. motors with built-in Klixon Protectors can’t burn out—either 
from overheating or overloading. When a tool jams and the motor 
starts to overheat, the built-in Klixon Protector automatically cuts 
the motor out of line until it cools to a safe operating temperature. 
At this point the operator resets the tool for operation—or, if desired, 
automatic resetting is available. Burnouts are prevented. And because 
of this protection you get peak motor operation with safety. No 
safety margins are necessary. It is possible to use a smaller motor 
thereby reducing weight. 


Use motors with built-in Klixon Protectors. All motor manufacturers 
can supply you with them. And the cost of this protection is negligible. 


KLIXON 
Overheat Protectors 
pad for all A. C. Motors 


Klixon Protectors come in sizes that will 
protect A. C. motors from flea-power up. 
Motors through 3 HP are protected direct. 
Larger motors are protected through con- 
tactors. And protection is complete—fool 
proof in every respect. They can be built 
into not only motors but transformers as 
well—without changing the equipment’s 
design and at very low cost. 


Write for complete information. 


SPENCER THERMOSTAT COMPANY eo 103 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Problem: to create a motor capa 


of operating ¢ gasoline wer a 
ly. made necessary y _ 
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: also to substantially 
output without in- 
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125%. (3) the mount 
were left unch 
Leland solve © motor 


\ fan and shroud wos 
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“ADVANTAGES OF LELAND SPECIAL-BUILT 
MOTORS ARE SURPRISING—AND IMPORTANT 


) heat 
ped up. (2) the 
tually increased 
ing dimensions 
anged. Thus does 


Would you like to add valuable new selling fea- 
tures to your products? You can... with a motor 
specially designed to meet your needs. 

Would you like to simplify production? You 
can... if you will let Leland engineers design 
your mofor. 

These are not claims without backing, for 
special-built Leland motors have added sales 
features, have cut production costs in dozens of 
cases. Such a motor enabled a vacuum pump 
manufacturer to adjust clearances after assem- 
bly. Such a motor permitted manufacturing of 
oil burners in different sizes, but with one stand- 
ard mounting. Such a motor enabled a hoist 
builder to offer instant reversing. Such a motor 
made possible a new low-height floor scrubber. 

These cases merely scratch the surface. But 
they do show that a Leland engineer should be 
given the chance to analyze your products. There 
is no obligation, only a definite possibility that 
Leland recommendations will open your eyes 
wide with surprise. Write today! 


THE LELAND ELECTRIC CO., DAYTON, O. 






























when I realized our pro- 
duction was not geared to 
meet delivery dates. New 
business had come our 
way, spurred by national 
defense. Were we going to 


lag behind? 





“Yes,” said one foreman, 
“our screw-driving zs slow. 
Can’t use power drivers, 
for fear of driver slippage. 
Hand driving is hard work 
. +. Screws go in crooked 
- +. Screw heads split.” 





Rese 





eas 


It’s just good sense, I found out. The driver can’t 
slip from the Phillips recess — so pneumatic or 
electric drivers can be used. No more screw driver 
accidents — no more delays — no more unneces- 
sary worker fatigue. No wonder so many indus- 


tries are standardizing on Phillips Screws. 


Don’t forget—it isn’t the price of the screws that 
counts. It’s the cost of using them. Thousands 


agree — Phillips Screws cost less to use! 


WOOD SCREWS « MACHINE SCREWS « SHEET METAL SCREWS + STOVE BOLTS 


i Ry & Ly G 
I studied every operation 

. consulted time-and- 
motion experts went 
through the plant for the 
hundredth time, and there 
on the assembly line... was 
a major cause of delay. 












THE CAUSE .-- 


d. Driver 
parts. 





e. Screws fumble 


eeded to steady the ; 
te resulted because I ha 


that slow-driving screws 


I began to notic 
wobbling. Help 9 
Everywhere — was 
insisted, incorrectly, 


I decided — 


cost less! 
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PHILLIPS RECESSED HEAD SCREWS... is 7, 
» bi) bE Ok fh 


SPECIAL THREAD-CUTTING SCREWS «+ 
U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,83 


Allowed and Pending. 


American Screw Co., Providence, R.!. 
Central Screw Co., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn, 
International Screw Co., Detroit, Mich. 


SCREWS WITH LOCK WASHERS 


y; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Forcign Patents 


The Lamson & Sessions Co., Cleveland, Ohio 
The National Screw & Mfg. Co., Cleveland, Ohio 
New England Screw Co., Keene, N.H. 

The Charles Parker Co., Meriden, Conn. 
Parker-Kalon Corp., New York, N.Y. 

Pawtucket Screw Co., Pawtucket, R.1. 


J 





Pheoll Manufacturing Co., Chicago, III. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 

Shakeproof Lock Washer Co., Chicago, III. 

The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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“Old-Fashioned Fastening. 
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Illustrated is Airline Radio, produced for Montgomery 
Ward & Co., by Belmont Radio Corporation, Chicago 
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the Precision Plastic for Radio, 
Television and Communication 


Normally, consumers look upon any product as a unit, 
and upon its unit performance critical judgments are 
made. In reality, however, a finished product com- 
prises many units, each contributing its share to the 


performance of the whole. 


Therefore, many manufacturers in the electrical indus- 
try use INSUROK plastics for scores of parts. Why? 
They know that INSUROK is wholly dependable; 
constant in its physical, chemical and dielectric charac- 
teristics; that it gives an extra measure of quality and 
improved performance. We urge your most searching 
investigation of INSUROK. Literature and technical 


data will gladly be sent on request. 


“hc RICHARDSON COMPANY 


ne 
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MORE THAN 50 “BAKELITE” PLASTIC PARTS 


Deaden Operating Noise—Improve Appearance 


of Prince Castles’ Multimixer 


PRODUCTION ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


MFC Le) SATA 
a Some 
Flom UE Gt 


We an CaS 
CUO am colin 
laminated plastic tubing 


i. °S 


Each ae spacer is ESSE LT Col REE: 
(gui r accurately st ae 
TAM LMmUALO HOLL Same) ere Te cou aldo hee 


are Pivot and toggle pins 
are easily machined 
ts from laminated rod stock 


VEN THOUGH all six mixing spindles on the Prince Castles’ 
E Multimixer are working simultaneously, operation is 
quiet. All objectionable noise has been effectively deadened. 
This important service feature and an attractive sales-winning 
appearance are made possible by using more than fifty 
BAKELITE Plastic parts throughout its construction. 

Spindle-operating noise, that ordinarily would be amplified 
by the resonant metal housings, is greatly reduced by bearing 
spacers molded of BAKELITE Phenolic. Metal-to-metal con- 
tact and its accompanying clamor is eliminated by fabricating 
pivot pins, toggle pins, and washers from BAKELITE Lami- 
nated Rod and Sheet Stock. 

Lasting “‘eye-appeal” is achieved by molding a BAKELITE 
Phenolic material over the metal base ring of the Multimixer. 
Unlike the plated ring formerly used, this plastic is wear- 
resistant and is unaffected by spilled beverages. Furthermore, 


there now is no objectionable “‘clang’’ each time the metal 


MERCHANDISING ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS. 


Permanently-identifiable 
colored markers 


Non-glaring appearance Easily cleaned 
glossy surfaces 


Durable 


Quiet operation electrical insulation 


ih 


Wear- and corrosion-resistant 
jet black finish 


Compact design 





mixing cups hit against the ring. 

Still another improvement in appearance is gained by fab- 
ricating the cover ring from BAKELITE Laminated Tubing. 
This jet black trim has the desired effect of making the ma- 
chine look smaller, and provides pleasing contrast with the 
bright metal areas. It also enables the vari-colored BAKELIT! 
Laminated Plastic markers to be easily inserted in the ring 
above each spindle. 

Versatile BAKELITE Plastics can help improve the design 
and performance of your electrical products. Learn how by 
writing for illustrated Portfolio 8. 

BAKELITE CORPORATION, 30 EAST 42Np ST., NEW YORK 


Unit of Union Carbide and Carbon Corporation 


BAKELITE 


TRACE MARKS” 


The word “Bokelite” ond the Symbol ore regitered rode morke 
ideatitying products ( EO ) of Bobelite Corporation 
PLASTICS HEADQUARTERS 
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FOR HIGH CORROSION RESISTANCE 
AND LASTING RESILIENCE 


SEYMOUR 





PHOSPHOR 
BRONZE 


N Alloy of copper, tin and phosphorus that has 
become virtually a ‘‘must’’ in the manufacture 
of springs which are required for long-time 

jobs on their own! 


Unsurpassed for electrical snap switch contacts that 
must undergo indefinite ‘‘fatigue’"—for other electrical 


» fab- contacts that mxst maintain good conductivity—for 

bing. scientific instruments, meters, cameras, control mechan- 

e ma- isms and numerous other applications. Highly resistant 

h the to the effects of salt or fresh water dampness. 

ELITI 

ring The demand for this alloy is rapidly increasing and we 
are doing our best to keep up with orders. Therefore we 

lesign ask that you anticipate your future requirements all 

ow by possible, subject to our ability to meet them. Samples 


sent on request. 
YORK 
THE SEYMIOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMIOUR, CONN, 
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HOT ROLLED SHEETS 


AND HIGHER QUALITY HERE... 


More control samples and more tests per thousand tons 
of sheet—that’s the secret of Granite City Electrical 
Sheets’ consistently high quality! 

Only with a plant as compact...an organization as 
closely knit...and modern, efficient equipment of the 
types and capacities employed by Granite City is such 
close quality control possible! 

That’s why you can be more confident when you 
order from Granite City Steel Company that every 
order will meet the same high standards for both 
physical and electrical properties as the first sample. 
And that’s why you can bank on consistently high 
quality in your products, on cutting down spoil- 





age and rejects, and speeding up your production! 

Still another way you gain from Granite City’s 
unique production methods— Granite City Sheets are 
tailor-made to solve your particular problems. No need to 
change product design or alter your factory set-up to 
conform to a set of standard steel specifications.Granite 
City’s skilled, experienced plant men as well as its field 
men know your problems from actual contact with the 
electrical industry ...and they can adjust Granite 
City’s flexible production facilities to fit your needs. 

For technical details and, if you wish, the service 
of a Granite City consultant on electrical sheets, 
write or wire today. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY, ILLINOIS 


Denver 
Minneapolis 


Cleveland 
Milwaukee 


Chicago 
Memphis 









COLD ROLLED SHEETS 
ELECTRICAL SHEETS 


STRIPLATES 
CULVERT SHEETS 


Indianapolis 
Moline 





GALVANIZED SHEETS 
TIN MILL PRODUCTS 


Kansas City - Los Angeles Louisville 
New Orleans + New York « St. Louis 





TIN PLATE - 
GALVANNEALED SHEETS 






ELECTRICAL 








PORCELAIN ENAMEL SHEETS 


MANUFACTURING 


BLUEPRINTS 


ARE JUST ABOUT THE MOST IMPORTANT COG 


MASS PRODUCTION 


In peace or in war, mass production depends upon fast, 
permanent, contrasty, low cost reproductions of engi- 
neering drawings . . . good blueprints made on Pease 
machines are the answer . . . The proof is there are more 
Pease machines in use than all other makes combined. 


ae 


aera 


. “ 
| Pe 
Ff ra s 


MODEL “22-16” 


Makes Blueprints faster—20 feet per minute . . . better— 
deep blue background, sharp white line prints . . . at ower 
cost—due to these exclusive, outstanding features . 


* Sliding “‘Vacuum-Like” Contact smoothes out tracing inequalities, 
gives 2434” uninterrupted exposure area and, for example, prevents 
printing a “3” as a “9.” *® Three Speed Lamp Control allows the 
lamps to be operated at 10, 15 or 20 amperes, doing away with 
running speed and dryer heat changes. * Actinic ‘‘No-Break” Arc 
Lamps burn for 45 minutes without a break and resume instan- 
taneously. ® Horizontal Water Wash floats prints free from tension, 
prevents wrinkles and eliminates stained prints and virtually all 
bleeding. * Quick Change Chemical Applicator System allows 
change from Blueprints to Negatives, or vice versa, in 30 seconds, 
and provides only method of applying potash to one side of paper, 
thus eliminating yellow stains. * Aluminum Drying Drums, five 8” 
diameter drums thermostatically controlled, heated either by gas 
or electricity, allow gradual drying, resulting in “prints as flat as 
hung wallpaper.” 


Model ‘22-16” is made in 42” and 54” sizes; write for descrip- 
tive literature. Pamphlets on lower capacity Pease Blue printing 
Equipments will also be sent upon request. No obligation. 


a : Reese THE C. F. PEASE COMPANY 
= 


»2605 WEST IRVING PARK ROAD 
LC A GO HLLINOL 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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DRIVING YOU 


Are your customers kicking about poor performance because the 

— “=, Wire in your product dries out and opens up like a sieve under heat 

and vibration? Or do you have to listen to squawks for service, re- 

pairs or replacement because oil, grease, alkalies, caustics or corro- 

_ sive fumes bloom and rot the insulation until it’s just about as good 
: electrically as an over-ripe banana? 

If that’s your situation don’t blame operating conditions, over- 
loads, or unusual use and abuse. What you need is a wire designed 
especially for severe service — one that will change criticism to 
favorable comment by eliminating embarrassing breakdowns and 
unnecessary profit-reducing repairs and replacements. And that’s 
just what you’ll get if you wire your product with Rockbestos 
because every wire, cable and cord in the line is permanently 
TEN TESTED ROCKBESTOS VALUES insulated against breakdowns caused by heat, fire, moisture, oil, 

that will pay you dividends grease, aging and other destructive elements. 
1. HEATPROOF 6. Oil, Grease and Why not let us take the breakdown bugs out of your product with 
2. FIREPROOF Moisture resistant a permanently insulated Rockbestos wire? We have a standard 
3 7. High overload line of 118 different constructions ranging from magnet wire to 
4 





ARE WIRE BREAKDOWNS We 






















» PERMANENT apacity Poot 
es 1,000,000 CM cable and any number of special jobs that have 
helped make everything from curling irons to cranes more depend- 


e Never becomes 8. Reduces returns 
hard or brittle and replacements : : 
9. Builds good will able. A letter telling us what you make will bring our catalog and 


a sample of the wire we recommend for your product. Rockbestos 
Products Corporation, 761 Nicoll St., New Haven, Conn. 


Resists heat 
and vibration 10. Increases sales 





Also refer to McGraw-Hill Electrical Buyers Reference 











New York Buffalo Cleveland Detroit Chicago 
Pittsburgh St. Louis Los Angeles San Francisco Portland, Ore. Seattle 





Rockbestos 600 Volt All-Asbestos Power and Rheostat Cable — No. 18 AWG to 1,000,000 CM — one of 118 different permanently insulated wires. 
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He Keeps Doctor's Hours 
To Keep Your Production 


and : An ARMCO Electrical Engineer with long ex- 
hat’s perience in the industry discusses lamination 


estos problems with an electrical shop foreman. 


ontly 
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idard 
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pend- 
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You know about Armco Electrical 
Sheets—how their excellent electrical 
properties have made them the 
standard of the industry. Yet there is 
something more you'll be interested 
in knowing! An expert consulting 
service goes with their use—free. 

Because trouble doesn’t respect the 
clock, an Armco Electrical Engineer 
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stands ready at any time to answer 
your call. Invite him in. He'll be 
glad to examine your products and 
methods with an eye to suggesting 
reasonable improvements. His skill in 
spotting and eliminating trouble is 
likely to cut a healthy slice from your 
production costs. 

This valuable free service is only 


one of many ways ARMCO has worked 
with electrical sheet users since the 
early days of the industry. Use it on 
your next design or production 
problem. Just call our nearest dis- 
trict office or write us direct for the 
services of these specialists. The 
American Rolling Mill Company, 
491 Curtis Street, Middletown, Ohio. 


Hlectrical Sheets 


A SPECIAL GRADE FOR EVERY PURPOSE 


43 














When and How to Apply the 


GOVERNOR- CONTROLLED MOTOR 





Number Six of a series 
on How to Select a Small 
Moror for your Machine” 





The electric governor-controlled motor 
is usually of the series type for operation 
on both a.c. and d.c., but it may also be 
oft the shunt d-c type. This motor is used 
where it is desired to limit the motor 
speed at light loads, and to maintain the 
speed within close limits regardless ot 
ordinary variations in voltage, load, or 
frequency. Because of their constant 
speed, these motors are utilized on sound 
motion picture projectors and cameras. 
Used for driving adding and calculating 
machines, they eliminate inaccuracies 
due to racing of universal motors. They 
are ideal for domestic food mixers re 


quiring high torque at low speeds, and 


Electric- 
governor 
‘contacts 


Connect condenser 
and resistance 
across leads as 
indicated ; 
Condenser--* 
Resistance 


PRINCIPLE OF OPERATION 


The slightest increase bey ond the speed 


To Jine 


for which the governor is set causes 
the governor contacts to open by cen- 


trifugal force, thereby connecting the 


resistance in series with the motor 


windings. The resulting decrease in 
current causes the motor to slow up. 
When the speed falls ever so slightly 
below the set governor speed, the cen- 
trifugal force no longer holds the con- 
tacts apart, but they close and restore 
full line voltage to the motor, causing 
the motor to speed up. The cycle is 
then repeated. The governor is so sen- 
sitive to speed changes that the con- 
tacts open and close several hundred 
times a second, and the fluctuations in 
shaft speed are too small to be ob- 
served. A condenser may be pla ed 

ross the contacts, as shown, to re- 


duce sparking at the contacts. 


Bodine governor-controlled motors can be supplied with SPEED REDUCERS 
——__ BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., CHICAGO 


11 








line Type VEG sertes-wound motor 





electr1é, governor control attached to 


motor shaft. \ 


can provide theiwide range of constant 
speeds required by such machines as 
laboratory stirrers. 


Characteristics 

Governor-controlled motors maintain 
constant speeds that approach clock-like 
accuracy. Speeds can ordinarily be ob- 
tained anywhere from 1500 to 6000 rpm. 
The maximum speed range that may be 
covered by one governor is from 1500 to 
7500 rpm, but this range should be kept 
within as close limits as possible in order 
that the speed can be quite accurately 
maintained at all loads. Moreover, a 
narrow speed range allows a low value 
of resistance for governor control, result- 
ing in less wear and burning of the con- 
trol contacts. 


Speed Adjustment 


Governors are of two types, one being 
adjustable for speed while the motor is 
running, and the other only when the 
motor is at rest. The former is adjusted 
by means of a knob located at the end of 
the motor housing, while the latter is 
adjusted by means of a set screw on the 
governor disc. 


Limitations 


Vibration of the governor contacts 
may sometimes produce an audible 
sound. Brushes and contact points re- 
quire frequent attention. First cost is 
higher than for other types of motors. 
Extreme care is required in application, 
lesign, and manufacture. The same 
motor is seldom suitable for two differ- 
ent applications. Universal governor 
motors are seldom recommended for con- 


{ 
a 





tinuous duty. Best performance is gen- 
erally obtained in ratings below ! x hp. 


Advantages 
The outstanding advantages are: 


1. Can be built for universal 
operation. 


2. Constant speed, often varying no 
more than 3% of full-load speed. 


3. Adjustable speed—can be varied 
over a speed range as great as 5:1. 

4. High torque. Since full line voltage 
is applied, motor develops full torque at 
starting and at low speeds. 

5. No racing. As the motor accelerates 
under light loads, the governor auto 
matically cuts in the resistance, thereby 
preventing dangerously high speed. 

6. High output. Retains the high 
capacity of series motors, though eth- 
ciency is reduced slightly by windage 
and brush friction. 


BODINE BUILDS EVERY TYPE 
OF FRACTIONAL-HORSEPOWER MOTOR 


In addition to governor-controlled 
motors, Bodine makes straight series 
motors without governors, also all 
types of single-phase motors, as well 
as squirrel cage, synchronous, and 
d-c motors. Bodine motors are made 
of high-quality materials by master 
craftsmen. All parts are precision 
made, assuring permanent alignment, 
quiet, reliable operation, and long 
life. To reap these benefits, many man- 
ufacturers of motor-driven devices 
have standardized on Bodine motors. 


Ratings 1/2000 to 1/6 Hp 


Bodine has over 
3000 types 
of motors to 
select from! 


BODINE 
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MOTORS 
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On the cover: Precision, with speed, in boring and grind- 
ing dies from 11 to 17 in. diam. Motor drive through 
silent chain to tool spindle (supported by an eccentrically- 
mounted arbor) enables out-feed to the cutter. Slide 
which carries the template is geared to a motor similarly 
geared to the die carrying the spindle so that co-ordinated 
motion with fully-inter-related speeds results. William 
K. Stamets. 


Production WHY NOT POLYPHASE MOTORS? 48 


“ Perhaps engineer-designers tend to neglect an opportunity 
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How Much; How Little Electrical 
Insulation? Rightly or wrongly, the co- 
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means a careful study of materials and 
their performance characteristics as well 
as purposeful relation of them to the job to 
be done by and in the final product. 


Gear Motors to Meet Product Drives 
Needs. Precision linking of driven shaft 
operation, as to speed and power de- 
livered, more often than not calls for the 
specification of gear-motor units and here 
is a guide to basic types and performances. 


ordination of those di-electric values of 
various component parts in even the best 
of well-engineered products shows some 
startling deviations from likely service- 
imposed requirements. 


Engineering-Design discussions of out- 
standing, recent electrically - energized 
products with emphasis upon the basic 
thinking and development work that lies 
behind them. 





ta ... A Sturdier 
more efficient light weight wheel at 
the LOWEST PRICES EVER OFFERED 


A WHEEL that has leaped to nation wide acceptance within one 
year of its conception. Newest member of America’s “first family” of 
air impellers, designed to meet a need for a much better blower wheel 
at a much lower price. The Airotor blower wheel is so new it is not 
yet available in all sizes, but is now made in conventional single and 
double widths, in diameters 414”, 5”, 6”, 714”, 9” and 1014”. There 
is also a double inlet type with spider end plates, in diameters 3°¢”", 
1214”, and 16”. Tools are under construction for other sizes, their 
order determined by the demand. Write for further information, includ- 
ing specifications and guaranteed performance ratings on present sizes. 


WOR RING WON 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT e@ e@ e@ U.S.A. 
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One by one, major headaches for the managements of America’s 
normally peace-time industries increase. There must be greater 
output of defense products; peace-time goods must not be curtailed; 
skilled labor becomes scarcer; draftsmen and engineers are enticed 
away by higher wages; materials are subjected to priorities, some 
even become so scarce that substitutes must be specified; labor 
elbows management to gain a greater share of Government’s 
loosely-spent dollars; and, taxes continue to threaten all. There is 
more, much more, to come; for not yet are we, even technically, 
in the mad turmoil of war. 


Now is when the engineer-designer must exert the utmost of his 
resourcefulness if survival of the competitive position of products 
and organizations with which he is allied is to be assured. For 
example, so great are the shortages of so-called defense metals 
(such as aluminum and zinc) that product makers who have exten- 
sive y utilized these in the past may soon be forced to substitute 
non-metals for various product parts where they have not been 
previously used. Specifically, this may involve such electrical 
appliances as washing machines and vacuum cleaners, the latter 
of which alone consumed an estimated 6,800,000 lbs. of aluminum 
in 1940. It will inevitably influence fundamental engineering- 
design decisions in regard to some of the electrically-energized 
working tools of industry. 


Vast and imponderable changes are being imposed upon product 
development thinking and practices. As ways are found to more 
resourcefully and effectively utilize materials, parts and principles 
the alert manufacturer will lead, as always, leaving his straggler- 
competition to come along as best it may. 


Vital as all such things are, the keenest of present and future 
problems, excepting of course the making successful of defense 
efforts, is that of labor. Employer-employee relationships are to 
be increasingly strained and unprecedentedly dominated by easy 
opportunities for the exertion of mass pressures and the encourage- 
ment lent to them by now clearly-patterned Administration 
policies. There has never been a time in our industrial history when 
less power of initiative was retained by management than is held 
today. Without unrelenting vigilance it may be that the little will 
become less. There is the old fable of the camel who begged for 
but a nose-length within the tent of his rider and ended by insisting 
upon full entry of his enormous bulk only to dispossess the owner 
and destroy the tent and the protection offered by it. 





















































Why Not Polyphase Motors? 


O SECURE the advantages of polyphase motors, 
it goes without saying that polyphase current 
must be available and, realistically, that is not 

always the case. Local conditions may be such that the 


installation of polyphase lines by power companies has 
not been warranted but, more often than not, the engi- 
neer-designer will find that supposed, rather than real, 
limitations have held back the specification of polyphase 


powering of 


the machine or device. 


Motors of 


the 


lower fractional sizes are usually built for single phase 
only, although some motor manufacturers now offer small 


polyphase motors in ratings as low as | 


10 hp. 


The 


National Electrical Manufacturers Association (Nema) 


offers standard ratings from 


ward to 200 hp. 

Wherever polyphase current will be available for 
product operation, the specification of polyphase motors 
offers advantages over that of single-phase machines. 


What are these advantages ? 


4 hp. at 1200 rpm. up- 


In addition to adaptabil- 


ity, efficiency, standardization and comparatively low 
cost, one of the chief advantages is the wide scope of 
types, providing a range so diversified that a polyphase 
motor may be selected to suit practically any starting 
or running power requirement for either constant or 


adjustable speed. 


This range includes squirrel-cage and 


wound-rotor induction machines and synchronous motors. 
Polyphase motors are constructed for operation on 
two- or three-phase service but in the majority of cases, 


three-phase current is available. 


The characteristics of 


two-phase motors are practically the same as those of 


VIOTOR 


Induction 


Synchronous 


TYPE FORM 
Class A 
. Class B 
Squirrel-cage 
(Constant speed 
Class C 
Class D 


“4 onstant 
Horsepower 


Constant 


Multi-speed 


Torque 
Variable 
Torque 
Pols speed 
Constant 
Speed 
\V ound-rotor 
Adjustable 
Speed 
(ieneral- Revolving 
Purpose Field 





SOME TYPICAL SPECIFICATION 


Blowers 
Circular Saws 


Grinders 


“Agitators 
Circular Saws 


Drills 
Lathes 


sand Saws 
Brick Machinery 
Car Pullers 
Compressors 


“Bending Rolls 


Crushers 


sand Saws 


Boring 


Mills 


~ Agitators 


Ball Mills 


Blowers 


Bucket 


Comaitogt Tent 


Full-fashioned Hosiery Hoists 
Knitting Machines 


Ball M 


Elevators 


ills 


sending Rolls 


Boring 


Mills 


Bull Dozers 


(.ompressors 


Ccranes 


Air Compressors 


Ammonia Compressors 


sall M 


ills 


Brick Machines 


Coal P 


ompressors 


(ras ¢ 


ulverizers 











These are no times for conventional think- 
ing or blind adherence to precedent— 
however sound the bases of past decisions 
may have been. So, just as a start, we 
suggest that far too many engineer-de- 
signers of border-line (as between light 
and heavy duty) products are still speci- 
fying single-phase motors for integration 
within such equipment without due con- 
sideration of the advantages inherent 
within today’s polyphase power sources. 
instances where 


Of course, there are 


three-phase energy may not be available. 


three-phase and in the following discussion, three-phase 
service will be understood unless otherwise mentioned. 

Of all of the alternating-current motors, the squir- 
rel-cage is the simplest in construction and operation. 
The rotor consists solely of a series of bars which are 
permanently connected to a pair of end rings, the bars 
fitting into the periphery of a laminated core. This 
construction may be of either the ‘‘assembly”’ or solid 


POINTS FOR POLYPHASE MOTORS. 


APPLICATIONS 
Job Presses 
Packaging Machines 


Sanders 
Screw Machines 


Pumps Shapers _ 
~ Laundry Machines Pulp Grinders 
Milling Machines Pumps. 
Planers Small Stokers 
( vonveyors a ie % Pumps 
Crushers Stokers 
Mixers Tumbling Barrels 
~~ Blevators ie ~ Hammers 


Extractors Punch Presses 





Drills Lathes 
Grinders Milling Machines 
Extractors 
Flat Bed Presses s 
Woodworking Machinery 


Centrifugal Pumps 
Crushers _ 
Dough Mixers 


Propeller Fans 


Rotogravure Presses 
Precision Grinders Testing 
~ Capstans — Punches 

Crushers Shears 
Elevators Stokers 
Extractors Valve Operators 


Cupola Blowers Hoists 
Fans Printing Presses 


Pulp Shredders 
Rubber Mills 
Sewage Pumps 
Strip Mills 
Tube Mills 
Wood Hogs 


Jordan Engines 

Large Fans 
Motor-generators 
Municipal Pumps 
Power-factor Correction 
Pulp Beaters 





ELECTRICAL MANUFACTURING 














Frame | A | B 
Number} Max | Max 


203 10 7% 5 1 2% | 3% 
204 + +| «+210 Ble 5 4 3% 
224 il { 5% 3% 3% 
11 “4 54 


sles 
H | 


i 3 
32 4 
1 
; 












997 
~<—) 

























































254 | l2' 1034 6%| 5 | 4} ‘um | 3 1 
284 ~—=C«|:siéd 12% 7 | SM 43% 1% | OH 14 
_—_— 324 16 4 8 64 54 54% | # 1 
326 16 a4 8 6\4 6 a4 l 
364 i a 
3648 
365 l 
3655 
404 20 1644 | 10 8 6'% 65% | % 2% 
1048 fi 
105 
4105S 
14 
HIS 
15 
£458 
504 ) 2 
5048 25 21 12%5| 10 8 8% | Ke 2 
505 25 23 1214] 10 9 8% = 
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“one-piece” core type. The shape of these bars may 
be so designed as to provide the motor with a variety 
of desired operating characteristics. The stator is pro- 
vided with wire windings also fitting into slots in a 
laminated core and these are arranged to provide the 
equivalent number of poles upon which the speed of 
~ the motor depends. The speed at which a squirrel-cage 
1. motor will run is readily determined by dividing the 
P frequency multiplied by 120 by the number of poles, 
_ as a formula: 
” frequency < 120 
rs Rpm. 
sis number of poles 
id The actual full load speed will be as indicated by 
this formula less the slip which is expressed as a per- 
centage of the synchronous speed. This slip for gen- 
eral-purpose squirrel-cage motors is usually between 3% 
— and 5 per cent of the synchronous speed but varies 
slightly with the make and size of the motor. In refer- 
ring to the speed of induction motors the synchronous 
speed Is usually designated although some manufacturers 
rate their motors on the actual full load speed. Since 
16 450 | OCKED-ROTOR 
44 torques of class A 
14 5i4¢ and B_ squirrel-cage 
Nn, 1 
w motors. 
w 12 
ery = 
& 10 
5 
a 8 
D 6 
s 
z 4 1g00 
é 3600 
100 105 lO HS 120 125 130 135 140 145 150 
PER CENT FULL LOAD TORQUE 
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DIMENSIONS AND RATINGS OF NEMA STANDARDIZED HORIZONTAL MOTOR 
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the slip decreases as the load is decreased, never how- 
ever attaining full synchronous speed even at no load, 
the squirrel-cage motor is therefore strictly a varying- 
speed machine but the speed 1s practically constant on 
a constant load. Such motors are commonly referred 
to as constant-speed machines except when arrangement 
is made for speed adjustment as will be explained later. 

A primary advantage of the squirrel-cage motor is 
the simplicity of starting. With the single-phase motor 
some arrangement must be made in order to initiate a 
starting torque and this usually takes the form of a 
double winding, one section of which is rendered in- 
effective after the motor is once up to speed. This is 
accomplished by a centrifugal switch, or the motor may 
be supplied with a commutator and brushes which may 
or may not be automatically lifted from the commu- 
tator on attainment of speed. Any of these arrange- 
ments involve complications which may not be fully 
appreciated by the user since they form an integral 
part of the motor and operate automatically. Single- 
phase motors are therefore started by simple circuit- 
closing switches so that these complications may not be 
apparent to the user, but they are there nevertheless and 
With the 
squirrel-cage polyphase motor, starting is initiated by 
the simple closing of a circuit which, except as explained 
later, throws the stator windings directly upon the line. 


as such furnish opportunities for trouble. 


The starting current of all squirrel-cage motors mo- 
mentarily attains to a considerable value and therefore 













VERTICAL STANDARDIZED MOTOR RATINGS 
| AND DIMENSIONS (NEMA 
Holes BF 
Frame BD . = 
Number AK AJ Max AH BC l Key a Number | 
203A i 12 14 134 x 4 1 | 
204A 11 12 14 134 2 x , 1 
224A 12'4 13 15 534 3 | x 1 { | 
225A 12 13! 15 034 2 | x } 1 | 
254A 1334 15 16 7 33 | x! : 1 PNT e a ta 
| 284A 15 17 19 8 1! \ x "4 1 | 1¥e" IN DIAM. FOR 12° 
324A 17 34 19 21 9 ) l x 1 | IN LENGTH 
S264 17 19 21 9 > | x é | 
SO4A 20 22 24 11 6 l x \ 8 { 
S65A 20 oe 24 11 6 l x a F ; 
104A 22 24 26 131 6 2 x 1s 8 | 
105A 22 24 26'4 | 13 6 2 x \, | 
144A 24 26 29 12 7 2 x & a 
1i5A 24 26 29 12 734 2 x $ | 





limits the size of motor that may be thrown directly 


across the line. When such across-the-line starting ob- 
jectionably affects the line voltage or causes flickering 
of the lights, some form of current-limiting starter should 
be used. The amount of allowable excess starting cur- 
rent will depend upon the total capacity of the branch 
circuit from which the motor is supplied. Previous to 
1931, the National Lighting 
(NELA) rules permitted 4.7 times normal current in 


starting motors up to 30 hp. 


Electric Association 
Since that time no definite 
rules have been in force. This figure may however be 
considered as a reasonable limit subject to the actual 
conditions of the installation and also, if the motor is 
installed upon outside service lines, upon such limits 
as may be made by the local power company. 

Due to the fact that the characteristics of squirrel- 
cage motors are adaptable to a wide range of modifica- 
tions by varying the design of the rotor bars, various 
types of squirrel-cage motors are available to suit par- 
ticular power requirements. Six classes of such motors 
are standardized by Nema as follows: 


Class A—Normal torque, normal starting current, 
Class B 
Class C 
Class D 


Normal torque, low starting current, 
High torque, low starting current, 


High slip, 



















Class E—Low starting torque, normal starting cur- 
rent, 
Class F—Low starting torque, low starting current. 


Class A motors have a starting current sufficiently 
high to require, in most cases, a compensator or resist- 
ance starter for those above 7!% hp. ratings. They are 
general-purpose motors and are employed mainly for 
such applications as require normal starting torque not 
exceeding 175 to 200 per cent of normal full load 
torque. 

Class B motors, having normal starting torque char- 
acteristics, are provided with rotors having inherently 
high reactance which results in a current demand sufh- 
ciently low to permit them to be thrown directly upon 
the lines in larger sizes than the Class A. While no 
standards are established for the limitation of the size 
of these motors that are suited to full voltage starting, 
common practice considers 30 to 40 hp. as acceptable 
and in some cases even larger sizes have been employed 


with complete satisfaction. The cost of these motors 


FLANGED MOTORS, TYPE B, 
WITH AND WITHOUT FEET. 
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is necessarily higher than those of normal starting torque, 
normal starting current characteristics but the difference 
in cost, about 5 per cent, well offsets the cost of the 
starting apparatus that would otherwise be involved. 

Class C motors are designed to provide high starting 
torque at relatively low starting current and they may 
generally be started by across-the-line, full-voltage ap- 
plication practically the same as those of class B. The 
starting torque of this class of motors usually reaches as 
high as 225 to 250 per cent of full load torque and 
suits them for application to products having high 
starting torque requirements. The characteristics of 
these motors is obtained by the use of a rotor having 
two sets of bars which are interconnected, a high-resist- 
ance set which is effective at starting and a high-react- 
ance set effective during running.* 

Class D motors are produced by the use of rotor 
bars of high resistance by which the starting current is 
limited by relatively high slip at rated load. They are 


FLANGED MOTORS, TYPE A. 
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mainly employed for such service as elevators, hoists and 
machinery in which a heavy flywheel must be started 
and its operation maintained. These motors have a 
starting torque of about 300 per cent of full load torque 
and a slip of about 15 per cent although these figures 
are subject to some variation in the motors of different 
manufacturers. 

Classes E and F motors have starting characteristics 
corresponding to Classes A and B respectively but are 
characterized by low starting torque, having a locked 
rotor value of about 50 per cent of full load torque. 
Such motors are employed for the operation of fans, 
blowers or similar apparatus which are always started 
with practically no load. 


Ce ae squirrel-cage motors are 
inherently single speed machines, as_ previously 
stated, since their speed is dictated by the number of 
poles provided by the stator winding. Special design 
of the stator windings however may be such as to 
permit the motor to be operated at more than one speed 
and thus provide for speed adjustment.* Thus modi- 
fied, these motors are adaptable to a wide variety of 
applications since, in addition to the variations in start- 


_ * See “When Product Operation Requires a High Starting 
Torque,” EvectricaL MANUFACTURING, November 1940. 


ing torque and starting current conditions outlined for 
the constant speed machines, three variations of torque 
characteristics may be attained by the requisite connec- 
tions of the stator windings. [hese three conditions are 
characterized by constant horsepower, constant torque 
and variable torque. 

For a constant horsepower rating, the frame size 
will correspond to that of a constant-speed rating of 
the lowest speed. The frame sizes of constant torque 
and variable torque of corresponding rating will be 
respectively smaller. As an example, consider a four- 
speed, two-winding, 5 hp. motor as rated under the 
three conditions at 1800/1200/900/600 rpm. 


Constant horsepower, 5 hp. throughout the range, 


Frame 404 

Constant torque, 5 314 24%, — 1% hp. 
Frame 324 

Variable torque, 5 2.2 — 1.2 — 0.55 hp., 


Frame 284 


\S SPANDARDIZED BY NEMA 





Since the price of motors is practically in direct ratio 


to the frame size, the above comparison brings out the 
importance of careful consideration of the torque condi- 
tions actually required so that a larger motor than neces- 
sary will not be selected. 

This type is known as the multi-speed motor and a 
wide range of speeds is available by pole groupings 
but, since the number of poles must be an even number 
and the number of poles determines the speed, it is not 
possible to arrange for as many intermediate speeds as 
might otherwise be desirable. Thus, the speed of a 
4-pole motor is 1800 rpm. and that of a 6-pole machine 
1200 rpm. and it is impossible, with this type of motor 
to obtain any speed between 1800 and 1200, with a 
6-pole machine, and 600, with a 12-pole machine, in- 
termediate speeds of 900 and 720 are available by 
use of 8 and 10 poles respectively. This consideration 
at times limits the use of multi-speed motors when a 
more finely graded series of speed steps is needed. Other 
types, described later, are available for such service in 
considerable variety. 

While a few speed combinations are obtainable for 
multi-speed motors on two-phase service, the usual prac- 
tice when two-phase service only is available, is to em- 


Continued on p. 80 


* See “Adjustable Speed Motors Enter New Era,” May 1940. 
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EFORE the engineer-designer-manufacturer of an 
electrically-energized product can make the best 
choice of a finish for it, he naturally must know 

a good deal about available finishes. If he makes elec- 
tric irons, for example, he must know what finishes there 
are which will withstand high temperatures. Or if he 
is manufacturing a rotary orange juicer, he must know 
the finishes which will withstand abrasion and the action 
of orange juice. Finished surfaces of heavy duty ma- 
chines must sometimes withstand heat, abrasion, oils, 
greases and perhaps chemical fumes. Such properties 
are basic to the design, and it is only when two or more 
finishes which will meet such standards are known that 


a choice is possible. The question of proper selection, 
then, depends upon a knowledge of the available func- 
tional finishes. And of course, the more that are 


known, the greater the choice. 

Yet it is not easy to acquire an extensive knowledge 
of finishes because of the scope and variety of the field.* 
A partial list of types of commercial finishes is included 
in an accompanying table for reference, but the purpose 
here is not so much to describe finishes as it is to state 
some of the principles of selection. 

For metal parts, colored surfaces may be secured 
by the use of chemicals, or by a process known as color- 
plating,+ and a limited color range and many varieties 
of texture may be secured by the more usual electro- 
plating. For both metals and non-metals, a wide range 
of durable colors may be secured by applying organic 
coats. Today, this latter refers chiefly to the plastic 
type of synthetic enamels and lacquers which have devel- 

* See also “Which Surface2—What Service?” ELEectRICcat! 


MANUFACTURING, March 1938. 
+ See also “Colored Metals to Stimulate Sales,” November 1937. 


BY HERBERT R. SIMONDS 
CONSULTING ENGINEER 





Engineer-Design The Finishing 





Nothing casual in your approach to the 
problem of obtaining those product sur- 
faces which will be the most satisfactory 
will do, Mr. Simonds points out. He then 
links the specification and application of 
the finishing method to the basic, func- 
tional, over-all, engineering-design of the 
complete product. So, first of all, what is 
the character of the service to be en- 
countered and then to what extent may 
the finish be specified to improve pur- 
chaser acceptance and user satisfaction? 
Another citation of truly integrated 
product design thinking. 





oped so rapidly during the last three or four years that 
many manufacturers still are unaware of their possibilities, 
and, therefore, unaware that with the appropriate choice, 
they may be able, in one stroke, to reduce manufactur- 
ing costs and increase sales appeal. 


EFORE. citing some specific products in detail to 

indicate the process of finish selection, it may be 
well to examine the relation between attractive finish and 
selling resistance. Despite an established tendency to 
emphasize the utility value of articles in the sale of 
electrically-energized products, there has gradually been 
built up during the past decade, by the American buy- 
ing public, a deep-seated appearance-consciousness. 
With this in mind some progressive manufacturers have 
studied the sales curves for an identical product when 
put out with different finishes and have found that the 
selling resistance for even such prosaic items as machine 
tools drops when an ingenious finish is used. More 
important, the lower selling cost often is more than 
sufhicient to offset the added expense of such a finish. 

Take, for example, the high speed electric drill in- 
tended for the amateur experimenter and sold often 
through hardware and department stores. With this 
item one manufacturer found that an increase of 50 
per cent in the cost of his finish was justified by his 
increased volume of sales. And this experience has 
been repeated over and over again. Those who have 
investigated have found that in nearly all consumer 
avenues interest is stimulated and sales are boosted when 
an ordinary article like a coffee percolator is dressed 
up in a colorful scheme of finish. 

“But how are we to know the finishing sequence in 
advance of manufacture so we may budget operations?” 
ask many executives; and to this there is no simple 
answer. Here are some of the points which must be 
considered: 


t See also “Better Finishes; Faster Methods,” March 1940. 
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1. What is relation of present finishing cost to 
total production cost? 
2. What is the present relation of sales cost to 
production cost ? 
3. Is the product seen by the ultimate consumer ? 

These questions relate to appearance, which, of course, 
is only part of the problem of finish selection. The 
total volume of sales, which is important in estimating 
relative finishing costs, also has a bearing on selection. 
A lithograph job, for instance, may be highly appropri- 
ate on quantity production and entirely out of the ques- 
tion on a small run. 

Four factors have often been listed as determining the 
nature of a finish: 

Function Durability Appearance Cost 
The first item “‘function,”’ is so intimately connected 
with the total product that it sometimes seems incorrect 
to consider it under choice of finish. If an electric 
cream separator is to be designed, its interior surface 
must be functional in character, that is, for one thing, 
it must resist milk and milk acids. An example of an 
intimate association between function and finish is found 
in the familiar electric skillet. Here the bottom of the 
skillet is purposely left with a rough finish. If it were 
polished, it would act as a reflector and reduce the 
heat efhiciency. A dull finish absorbs heat more readily, 
but on the other hand, the highly polished surface, while 
it is a good reflector of heat is a poor heat radiator. 
Thus there is a utility value as well as an appearance 
value in having the outside surface of the electric skillet 


IMPORTANT TYPES 
OF FINISHES* 


TABLE I. 






Organic coats 
paints 
synthetic resin enamels 
plastics-type lacquers 

Lithography 
Porcelain enamels 
various vitreous coatings 


Injection molding of thin plastics 
coatings over metal core-pieces 
Electroplating 








Hot-dip coats 
Chemical treatment 
production of surface oxides, phosphates, sulphides, etc. 
includes rustproofing and chemical coloring 
Sprayed metals 
including sputtering and vapor coating 
Pickling 


‘Heat treatment 





Electrolytic action other than electroplating includes color 
plating, latex precipitation, aluminum finishes and de- 
plating 


Polishing and bufling 
usually associated with some other type of finish 
Abrasion finishing 
includes sanding, scratch brushing and tumbling 

















Cold rolled striping 





~ * Although this list is general in character, most of the types 


refer to finishes for metals. 


Your Product. 


OO 


RECENT DEVELOPMENTS 


sata IN FINISHES 


Electroplating on non-metals 










Cold application coatings to resist 1800 deg. F. 

Spraying paints for outdoor use over rusty surfaces 

Hot spraying of non-liquid materials such as uncured plas- 
tics which cure or polymerize in the process 





Low temperature porcelain enamel 


‘Ultra thin gold plates 
Aluminum plates on steel 


olor plating 








oatings to resist are-tracing 


Cc 

Coatings to resist nearly all chemicals 
C ng 

C 


olor finishes to withstand direct sunlight 





Clear lacquers with high electric puncture resistance 


highly polished. Any utility article must function, and 
the question of selection of finish is determined chiefly 
by variations, not in function, but in some one of the 
other factors. 

For instance, under the second heading “‘durability,”’ 
the life of a finish is limited by the life of the mechanism 
on which it is applied. In other words, it is foolish to 
spend money to apply a five year finish to a two year 
product. 

At this point it may be well to pause and put down 
the first two rules in the problem of suiting the finish 
to the product: 

|. There can be no compromise with function. 
2. The life of the product sets a maximum for the 
life of the finish. 

Notice that the second rule refers to maximum life. 
In some cases, sound business judgment dictates a finish 
with much shorter life than that of the product it covers. 
Copper parts with extremely long life are advisedly 
given a relatively short ten or fifteen year finish. 

In considering the item ‘“‘cost,”’ in our list above, we 
have seen that the choice of finish must always be con- 
sidered in connection with selling expense. This sug- 
gests a third rule, which has something to do with over- 
all cost and something to do with the fallacy of letting 
cost play an undue part in selecting finish. We might 
state it as: 

3. Subordinate finish-cost to selling-expense as a 
factor in selection. 

The remaining item from our list, “appearance,” 
has the largest choice value and it is right here, despite 
the cellophaned and multi-colored world we live in, 
that engineer-designer-manufacturers are urged to give 
much attention to the color, the luster and the texture of 
the finish they use on all products which in their dis- 
tribution are to be visible to the dealer, the retailer or 
the ultimate consumer. Yet this presents one of the 
most difficult phases in the question of selection. With 
the best will in the world it is decidedly not a simple 
matter to determine optimum features in appearance 
because people differ in their tastes and because styles 
change. Also, a type of finish or a color popular in 



























































one part of the country is not necessarily the kind to 
choose for boosting sales in another part. 

We can state one more rule at this point, however: 

4. A product’s appearance, next to its functional 
adequacy, is its best competitive asset. 

Having pointed out the complexity of the task of 
determining the most suitable finish, it may be well to 
emphasize its importance. The manufacturer who does 
not put the best finish on his product is usually losing 
money. This is almost like saying that the man who 
does not keep abreast of the times is losing money. 
Things are happening rapidly. For one thing, plas- 
tics have come into use with a vengeance, and the 
smooth texture and permanence of their finish have chal- 
lenged most other materials. We are all familiar with 
the recent revolution in automobile steering wheels 
brought about chiefly by the texture of the plastics 
finish thereby imparted. 

Many manufacturers of metal products have had to 
switch either to plastics or to a surface of plastics over 
metal in order to hold their markets. Alert designers 
have found that injection moldings over metal die-cast- 
ings may combine much of the strength of metal with 
the surface features of plastics, and they have also found 
that synthetic resin lacquers may be made to protect 
against most common chemicals. These are just ran- 
dom examples. Developments have been so extensive 
that almost any property in a surface appears possible. 
For convenience a few of the recent achievements in 
finishes are included in an accompanying list. 

The value of attractive finish may be tested by any- 
one. Just walk to the electrical appliance counter in 
a modern retail store and watch the way customers 
instinctively reach for items which look as if they would 
feel good to touch. 

In the final analysis, the value of a new finish is 
found in increased sales and it is the sales manager's 
job to determine what that means in dollars and cents. 
This problem of the net cost of an improved finish has 
been worked out in some detail* for a pencil sharpener 


**Finishing Metal Products,” a book by the author of this 


art le 





and it may be helpful to repeat the analysis here, be- 
cause the principles involved apply equally well to most 
electrical products. Comparison is made between cost 
with an inexpensive and less attractive finish and a more 
expensive and more attractive one. Sales with the old 
finish were 1000 per week, and it is estimated that the 
new finish will double the sales. In actual practice it 
is, of course, difficult to estimate ahead of time what 
increase the new finish will cost, but it helps in budget- 
ing if some attempt is made to estimate production with 
the new finish. With these two weekly totals in mind, 
the set-up becomes something as follows: 


Old finish sales, per week ........ 1000 
Unit profit with old finish ........ $.15 
New finish sales, per week........ 2000 
Added unit cost of materials and labor 

to product the new finish........ $.03 
Added unit cost for equipment, distrib- 

uted over one year’s time ....... $.05 


‘Total added unit cost of new finish... $.08 


Accordingly, the unit profit with the new finish (old 
finish profit of $.15 less new finish added cost of $.08) 
is $.07. 

The total weekly profit of the old finish was 1000 
x $.15, or $150, whereas the total weekly profit with 
the new finish figures 2000 x $.07, or $140. On these 
figures alone, this would indicate a loss with the new 
finish. Actually, the equipment cost should not be 
amortized within a single year, and if the sales with the 
new finish can be maintained through a second or third 
year, the weekly profit would show an increase sufficient 
to warrant the change. 


PROBLEM OF SELECTION RESTATED 


UPPOSE you are a manufacturer of business ma- 
chines and are offered or develop a new principle 

for an electrically-energized adding machine. You 
and your engineer-designers will study the functional 
advantages and disadvantages, the probable cost, and 


Continued on p. &4 


TABLE Hi, PROPERTIES OF FINISHES COMMONLY USED ON ELECTRICAL PRODUCTS 


Type of Finish First Value Second Value 
| Chemical Coloring Decorative on Metallic luster 
metal work wide color range 
| Lacquering Protection and Kase of applying 
color Elastic enough to 
stand deep 
drawing 
Eenameling Color and re- Protection on out- 
resistance to door work 
abrasion Long life 
Chromium plating Very hard High luster 
Resists heat Non-tarnishing 
Zinc plating Protection Ease of applying 
(galvanizing 
Painting Protection and Ease of applying 
color 
Porcelain Resistance to Color and resist- 
enameling heat tance to abra- 


sion 


Disadvantages Cost Typical Applications 
Not durable under | Medium Light fixtures 


Small motors 
Small parts 


some conditions 


Not as hard as Medium Flash light cases 
enamel to low Electric refrigerators 
on pro- | Electric clocks 
duction 
work 
Baking ovens Medium Washing machines 
5 5 
required high Electric fan bases 
| Adding machines 
Does not of itself High | Reflectors for electric 
protect against | heaters 
corrosion | Electric irons 
Not decorative Low Radio parts 
Outdoor light fixtures 
Short life Low Motors 
Inelastic High Electric refrigerators 


High-heat baking Electric stoves 
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Frigidaire Div 


Offering enlarged fa- 

cilities for storing 
frozen foods, meats 
and for ice cubes the 
chest type freezer is 
located across. the 
entire top of this 
refrigerator, thus 
being horizontal 
rather than vertical. 
The door to the com 

partment swings 
down providing a 
drop-leaf shelf. A 
meter-miser for faster 
freezing of ice cubes, 
a humidity control 
for regulating mois- 
ture in moist-cold 
sections and recessed 
automatic interior 
lighting are a few of 

the other features. 


General Motors Sales 


Now available in three larger sizes (20, 25 
and 30 hp.) this all-electric ac., adjustable- 
speed drive has main control unit mounted 
horizontally. Speed control range is from 
1 hp. upward. Three wires from the 3-phase, 
60 cycle, ac. power source are connected to 
the control unit from which secondary circuits 
are run to the other three elements of the 
drive (driving motor, speed adjuster and 
start-stop push button station.) 


Astatic Microphone Laboratory 





RING 


Developed specifically for low-contact- 
pressure service this new curved offset 
pickup arm with permanent sapphire 
stylus also eliminates needle changing. 
Stylus pressure is controlled by spring 
action. A new turret base design houses 
the pivot and swivel mechanism. Stylus 
vibration is converted to torsional stress 
in the crystal by a piano wire coupling. 
Styled by Joseph B. Federico. 


General Electric 
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Two components of force upon a tool bit are indicated 
separately and simultaneously by this electric tool pressure 
gauge. Obtainable readings aid in the design of bits, the 
selection of operating conditions and, under standardized 
set-ups, a direct numerical index of machineability of 
different materials. Shown are tool holder, balancing unit 
and indicating unit. 



































For stripping cotton, silk and rubber cover- 
ings from fine stranded or solid wires, this 
stripper burns off the insulation. Wires are 
inserted between two electrically heated 
blades in stripper head. Each biade has a 
separate electric heat control. Adjustable for 
different types and thicknesses of insulation, 
diameter of conductor and length of stripping. 


Hotpoint 


One push of a button starts the entire cleansing 
cycle from spraying, through washing and ‘ 
rinsing, to warm-air drying in this dishwasher. 
The push button switch energizes the relay 
which in turn completes the circuit to an electric 
timer, mounted on the control panel. One 
revolution of the timer cam makes and breaks 
contacts in the proper sequence to wash and 
dry. An 800-watt heating unit, together with 
impeller, aids drying. Tubs are insulated to 
retain drying heat. 


E. W. Bliss 




























Two 125 hp. motors operate this double action type 
press, with universal control, at high speeds. 
Capacity of main slide is 800 tons, of bank-holder 
slide 200 tons and of cushion in bed 150 tons. 
Reversal may be controlled either by slide position 
or by pressure in the system. Positive inching for 
die setting is by push button permitting increments 
of approach of 14 in. or less. Main drive brings 
two slides simultaneously to the work. 






Improvements 
corporated in this 
electric range are 
tubular type top 
heating units that 
provide five specific 
heats for each dif- 
ferent type of cook- 
ing operation, tilted 
front and rear 
switch and instru- 
ment panels, fluo- 
rescent top lighting, 
new range top lamp 
and advancementin 
well cooker design 


General Motors Sales 






Ideal Commutator Dresser 


Remington Arms 


Split seconds that are ages to a 
bullet or a camera shutter are easily measured 
with this chronoscope which indicates the time 
interval from a quantity of electricity which 
passes through a specially designed galvanometer 
while the measured event is taking place. A 
vacuum tube switching circuit starts the current 
and stops it. Selection is made with a switch 
which converts the scale to any one of five 
ranges—10, 20, 50, 100 and 200 milliseconds. 
Batteries may be used where ac. current is un- 
available. Photo courtesy of E. I. du Pont de 
Nemours & Co. 





in- 


and time control. 



































Frigidaire Div. 












This combination radio-phonograph has 
standard broadcast and American and 
Foreign Short Wave reception; plays and 
shifts 10 and 12 in. records automatically 
and is equipped with a one-ounce crystal 
pick-up equipped with a sapphire needle, an 
outstanding development in this field, as 
well as automatic base compensation and 
volume control, etc., etc. 


Greenlee Bros. 
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Five different cold 
zones are provided 
in this refrigerator 

fast - freezing, near- 
freezing, super-moist, 
moderate-moist and 
low-moist. The super- 
moist zone is an all- 
glass compartment 
with two glass doors 
opening out. Besides 
regular coils for 


a 


Arranged to tap 36 holes in the tractor clutch 
housing this five-way horizontal and vertical indi- 
vidual lead screw tapping machine has a two 


making ice, a second 
set is set inside the 
walls and bottom of 


position fixture. Seven motors are used, one for 
each five heads (fitted with disk brakes), one for 


an 


hoist mechanism and one for lubricant for the taps. 
Push buttons and selector switch are mounted in 
operating button station at front. 


the food compart- 

ment. Refrigeration 

circuit is completely 
automatic. 


Kelvinator Div. 
Nash-Kelvinator 
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OZER TOI 


Outstanding among the features of this milling 
machine, which has a fully automatic cycle, is the 
independent feed rate adjustment permitting one 
operation at one end of the table and another at 
the other end. Each direction of table travel has a 
separate feed rate control dial adjusted independ- 
ently of the other. A medium range of speed of 
64 to 860 rpm., is standard equipment, although 
three others are available. The spindle is driven by 
a standard motor mounted at the rear. 











To obtain a slower range of 
speeds for larger drills and a 
higher range for smaller drills 
down to 0.004 in. for this super- 
sensitive type drilling machine, 
two speed ranges are provided 
for by use of a 2-step driving 
pulley and a 2-step. spindle 
pulley. Speeds cover 840 to 9300 
rpm., with a constant 1725 rpm 
motor drive. This machine may 
be used on the finest of work 
done in tool rooms, aircraft and 
similar precision service. 


Hamilton Tool 


By means of float switches, 
automatic controls and thermo- 
static controls this fully auto- 
matic cutting oil sterilizer and 
sedimentator functions in the 
following manner. When the 
sterilizer is filled, the oil is 
brought up to the desired tem- 
perature and kept there for 20 
minutes. During this time the 
oil is sterilized and the sediment 
precipitated. Oijl is then dis- 
charged from the sterilizer into 
the storage tanks. Sediment 
draw-off at the bottom. 


Leon J. Barrett 


Ten trays filled with aluminum or magnesium alloy die 
castings may be heat treated in this furnace at 960 deg. F. 
A 100 kw. open coil heating system is used. An outstanding 
feature is the over sized fan providing an air velocity 
exceeding 17 to 20 miles per hour through furnace assuring 
rapid heat penetration and uniformity of 5 deg. plus or 
minus F or better. Eight thermocouples inside the furnace 
permit the operator to check uniformity and rate of heat 


penetration at any time. 


A safety device cuts off the 


current if contactor, relay or temperature control instru- 
ment should fail. 
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The plastic bowl 
1914 in. diam.) of 
this commercial in- 
direct fixture serves 
as a baffle for the 
bowl-silvered lamp, 
thereby obtaining 
maximum efficiency 
and ease of relamp- 
ing, since the lamp 
projects through the 
center opening and 
becomes an integral 
part of the design. 
The plastic bowl 
becomes luminous 
through spill-light 
from the _ bowl-sil- 
vered lamp. 


Kurt Versen 


Measurement of short intervals 
of time between two mechanical 
operations or between an electric 
impulse and a mechanical oper- 
ation is possible with this photo- 
electric time-interval meter. Since 
it is photoelectric, the instru- 
ment does not modify me- 
chanical motions. It is direct 
reading and has accurate scales 
of from 0 to 10 millisec. and 
from 0 to 100 millisec. 


General Electr 
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Accurately specified for the part 
they are to play, when integrated 


within the complete product, short- 
interval timing controls can lead to 
notable speed-ups in operation, to 
almost any desired degree of auto- 
matic performance and to virtually 





ECAUSE they provide accurate and adjustable 

control of electric circuits, not only in minutes 

and seconds, but in split-seconds as well, many 
types of short interval timers play an important role in 
the operation of automatic machines, amusement de- 
vices, appliances, test equipment, industrial processes, 
etc. These devices may be broadly divided into two 
groups according to whether they are stop-cycle or 
repeating-cycle timers. 

Stop-cycle timers are used to control the time of 
One or more operations or phases of a process with no 
provision for repetition except by again energizing the 
starting switch. Repeating-cycle timers function to 
repeat one or more operations as often as desired, exert- 
ing exact control over the interval between actions to- 
gether with the duration of each. Under these two 
general headings, timers may be further classified as 
time-delay relays, interval timers, program or sequence 
timers, etc. 

Time-delay relays are designed to supply an ad- 
justable or fixed time delay between the closing of one 
circuit and the subsequent closing or opening of a second 
circuit. Some typical uses of these devices are to con- 
trol the various steps of acceleration in motor controls, 
to delay the operation of the anode circuit in rectifier 
tubes, etc., until the cathode has warmed up, and to 
act as a time-limit relay on honing machines, sugar 


"EBs motor- 
ized time de- 
lay relay has two 
mercury tubes, 
switching mecha- 
nism and termi- 
nals, all mounted 
on a cadmium- 
plated steel base. 


Barber-Colman 


Short-Interval Timing Controls 





perfect supervision of process se- 
quences. Good electrical aids for 
the engineer-designer and some 
with which he should be well- 
acquainted if the utmost in product 
performance is to be offered in 
these urgent, hard-pressed times. 


centrifugals, process furnaces, sign flashers, centrifuges 
and various other types of automatic operations where 
precise timing is required. 


FOR PROCESS TIMING CONTROL 


NTERVAL TIMERS are usually arranged to auto- 

matically open or close a single circuit, or to auto- 
matically close one circuit and open a second, at the 
end of a definite time interval. These units are used 
to time or control such processes as electro-plating, weld- 
ing, heat treating, mixing, moulding, drying, vulcanizing, 
etc. Specific applications include the control of x-ray 
machines, cleaning machines, blue-printing and _photo- 
graphic machines, washing machines, baking machines, 
sun lamps, amusement devices, permanent-wave machines 
and similar products. 

Program timers are used where more than one 
circuit is to be controlled in a predetermined sequence, 
with the opening and closing of each circuit independ- 
ently adjustable. They are used for timing the me- 
chanical sequence of operations on automatic machines, 
to control chemical processes, to periodically reverse 
motors, to control conveying equipment, to change trans- 
former taps, to control the weighing of materials in 
batch mixing and in similar applications. 

These various timing devices are available in a wide 


GG LIVING a tim- 

ing range of 
from one to 55 
sec., this time- 
delay relay is used 
to prevent dam- 
age to. rectifier 


tube filaments 
from application 
INDUSTRIAL TIMER CORPORATION f iF t . sunen 
""Mebdeleladtlialie a O plate curreat 
before filaments 
are __ sufliciently 
heated. 


Industrial Timer 


























































American Gas Accumulator B General Electric ( 7 Struthers Dunn 


variety of types, timing ranges and current ratings, and 
are designed to be actuated in a number of ways. Some 
types employ clock spring and escapement movements, 
spring motors, thermal strips, electronic tubes, dashpots, 
etc. Other types are driven through reduction gears, 
clutches, etc., by small synchronous motors, shaded pole 
motors, or universal motors. The operation and design 
of a few of these timers is indicated in the following 
discussion of basic forms. 

One type of automatic reset, time-delay relay is de- 
signed to give a delay ranging from a fraction of a 
second to several minutes upon closure of a control cir- 
cuit. It consists of a coil and magnet circuit, a contact 
switch, and a timing head having two communicating 
chambers connected by an adjustable bleeding valve and 
a quick-release valve. A volume of gas is maintained 
in these two chambers by means of two special dia- 
phragms. When the control circuit is energized, the 
magnet core makes an instantaneous and complete stroke, 
compressing a_ spring. This action is transmitted 
through a spindle to the compression diaphragm of the 
lower chamber in the timing head. The diaphragm 
slowly forces the gas from the lower chamber, through 
the bleeding valve, into the upper receiving chamber. 
[he rate of flow, to give the desired time delay, is ad- 
justable by means of a screw controlling the valve. 

When the compression diaphragm reaches a fixed 
point in the upward stroke, it trips the quick-release 


DAPTABLE 
~ to any con- 
trol problem re- 
quiring the 
changing of cir- 
cuits after a pre- 
determined inter- 
val, this timer 
utilizes a lami- 
nated relay in 
assembly with a 
resistance -wound 
thermostatic 

unit. 


Cuardian Electric Mfq. 


valve and permits instantaneous passage of the remain- 
ing gas from the lower to the upper chamber. This 
causes a quick final movement of the spindle operating 
the snap-action contact switch. When the magnet coil 
is de-energized, the weight of the core and the spindle 
assembly, together with the released spring tension, 
immediately re-cycles the unit, returning the compression 
diaphragm and contacts to their original position. This 
instantaneous movement draws the gas from the upper 
to the lower chamber through the quick-release valve 
which then closes. This relay is also available in a 
type arranged to function at a pre-determined time after 
the control circuit is de-energized. 

An electronic time delay relay, available in five timing 
ranges covering either fractions of a second or minutes, 
consists of a pliotron vacuum tube, a_telephone-type 
control relay, a timing resistor and capacitor, a time- 
adjusting potentiometer and related resistors and ca- 
pacitors all mounted on a small chassis and enclosed 
in a drawn-shell enclosure with a time-adjusting knob 
projecting through the front cover. This unit provides 
a time delay in the operation of the control relay after 
an external control switch or interlock is closed. 

In operation, when the external switch is open, the 
tube cathode is connected through a resistor to the ac. 
line. The capacitor, in series with the grid, charges 
by means of the grid current to the peak of the voltage 
between one side of the line and the slider on the poten- 
tiometer. When the external switch is closed, the 
cathode of the tube is connected directly to the line, 
but the tube does not pass current since the dc. voltage 
in the grid circuit is greater than the ac. voltage. The 
dc. voltage, however, immediately starts to decrease 
because the capacitor discharges through a resistor and, 
after a definite time, the tube passes sufficient current to 
actuate the control relay. The length of the time delay 
is adjusted by the potentiometer setting. After the 
initiating switch is opened, the capacitor again charges, 
the reset time ranging from a fraction to one sec. 


MOTORIZED TIMERS ARE ACCURATE 


NOTHER timer, driven by a synchronous motor 
and designed to provide an adjustable time delay 

after the closing of a pilot circuit, employs a differential 
gear system, a magnetically operated brake, a trip switch 
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oe delay relays are built in many de- 
signs. Unit (A) has a timing range varying 
from a fraction of a sec. to several min. 
Timing head contains two communicating 
chambers connected by an adjustable bleeding 
valve and a quick-release valve. Electronic 
unit (B) has no moving parts except small 
control relay. Motorized unit (C) is driven 
through a magnetic clutch. Minimum timing 
range is 0 to 5 min. Unit (D) has a timing 
range of 5 to 100 sec. Graduated dial at end 
of cam shaft gives desired adjustments. Unit 
E) is self-recycling upon breaking of the 
pilot circuit and has seven time ranges. 
Motor drives differential gear system. 


| ) Partlou 


assembly and an auxiliary relay. At the end of the 
time interval, the auxiliary relay is energized by the 
trip switch which also disconnects the motor. The relay 
remains energized until recycled by breaking the pilot 
circuit. Seven timing ranges are available, the lowest 
varying from 3.5 to 35 sec., and the highest from 6 
to 63 min. 

A thermal time-delay relay, especially adaptable for 
use with hot-cathode mercury vapor tubes to interpose 


R. W. Cramer Paragon Electric 





A fror applications requiring an adjustable and B 

rapidly repeating time cycle, this double-reset 
timer (A) employs two timing mechanisms which 
control common electrical circuits. Employing 
a heavy-duty, self-starting synchronous motor, 
this automatic reset timer (B) is available with 
timing ranges varying from 1% to 13% see. to 

one to 22 hr. 


a positive delay interval between the time the filament 
begins to heat and the time when the plate is permitted 
to receive power, is furnished in a number of designs 
with time ranges varying from 35 sec. to 2 min. to 25 
sec. to 3 min. To obtain temperature compensation, a 
bow timer is used rather than bimetal. When cool, the 
bow timer is tensed with a thinner metal which has ap- 
proximately the same co-efficient of expansion when ex- 
posed to heat as the bow itself. Hence, a slow change 
of ambient temperature affects both metals alike and 
has no effect on the time interval, but when quick appli- 
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Kk Ward Leonard Electric 


cation of heat is made to the thinner metal, which acts 
as a string to the bow, it releases its tension and permits 
the bow to ‘‘walk’’ over and make contact. 

One type of repeating cycle timer, rated at 10 amp., 
110 volts ac., is designed to automatically open and 
close a single contact. Reversing action without reversal 
of the drive motor is provided by a double-throw ratchet 
assembly located on a movable plate. This mechanism 
alternately engages one of two wheels which travel in 
opposite directions and are driven by the motor. Two 
time-adjustment arms, located on the timer face, deter- 
mine the point of pawl engagement. One of these arms 
regulates the length of closure while the other regulates 
the length of opening. [he maximum range of engage- 
ment in either direction is 327 deg., the sum of these 
two directional movements equaling one complete cycle 
of operations. A roller-bearing toggle provides instan- 
taneous engagement of the reversing ratchet assembly, 
thus insuring positive gripping of the ratchet pawl and 
preventing loss of time in reversing operations. This 
timer is available for either surface or flush mounting 
and is made in three models, providing timing ranges of 
2 to 120 sec., 20 sec. to 20 min. and 2 to 120 min. 
Other variations are, of course, possible. 

Another repeating cycle timer, employed in the opera- 


tion of valves, switches and signals, is available in six 
Continued on p. 76 


YAPABLE of 

A handling rela- 
tively large cur- 
rents, this reset 
timer has a second 
hand on the dial 
to denotethe 
progress of the 

time interval. 





Eagle Signal 
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NATURAL FREQ. OF MACHINE ON ISOLATORS 


FREQUENCY RATIO R= FREQUENCY OF DISTURBING VIBRATION | 


‘FECTIVENESS of vibration isolators in 


preventing 
the transmission of disturbing frequencies depends on the 


value of the frequency ratio R. Relative effects of damping 
are seen to be most pronounced in the region of resonance. 


disturbing frequency of the vibrations originating in the 
machine itself, and also the natural frequency of the 
insulating material which is to be used as the isolator. 
The disturbing frequency usually corresponds with the 
number of cycles of machine operation per minute or, 
in other words, to the number of revolutions or impacts 
The natural frequency of 
the isolator may best be explained by assuming a fixed, 
steel spring which is free to vibrate vertically. When 
a unit weight is placed upon this spring, it will cause 
a unit deflection to take place. If the weight is now 


per minute in the machine. 


suddenly removed, the spring will vibrate freely at one 


rinciples Upon Whic 


HILE the many factors involved in the design 
of resilient mountings for isolating vibrations 
on such electrically operated machines as air 
compressors, 


ventilating fans, punch presses, shaker 
screens, grinders, home air conditioners, refrigerators, 
wood-working machinery, etc., make it impossible to 
set up any hard-and-fast rules for their selection, the 
correct approach can usually be gained by consideration 
of certain generalizations and principles which have been 
evolved by experience. 

The materials most frequently employed as vibration 
isolators include various types of steel springs, rubber, 


The 


understood 


synthetic rubber-like compounds, cork and felt. 
these 
and hence the amount of elasticity imparted to them 
may be regulated to meet practically any desired re- 
quirement. 


characteristics of materials are well 


In the case of rubber, for example, the 
characteristics can be varied by the degree of processing 
and vulcanization. With springs, the required amount 
of deflection can be varied by controlling the dimen- 
sions, heat treatment, material, etc. 

In reviewing some of the elements involved in design- 
ing vibration isolators, it may be helpful first to sum- 
marize again some of the basic principles underlying 
spring-suspended masses, the factors controlling them, 
and the terminology employed. 


HEN a machine is to be isolated in order to pre- 
vent the transmission of noise and vibration to 
its surroundings, it is first necessary to determine the 


| EAVY, spring-type isolators are effective 


for cushioning vibrations on compressors, 


hammers, punch presses, etc. 
be made before or after installation. 

loads vary from 50 to 12,000 lb. Cork 
serves to supply the damping. 


Adjustments can 


Rated 


here 


particular value called the natural frequency. This 
frequency depends on the physical characteristics of the 
spring (outside diam., heat treatment, etc.) and on the 
amount of load and value of deflection. _ 

For a given spring, the formula F,, 188 /\/D 
may be applied. Here, F,, is the natural frequency of 
the spring in cycles per minute, and D is the deflection 
in inches. As may be seen from the accompanying 
graph, the value of the ratio of disturbing frequency of 
the machine to the natural frequency of the isolator 
F,/F,, determines to what extent the machine vibrations 
The ordinate of this graph is repre- 
sented by the transmissibility, which equals the ratio 
of the force transmitted through the isolator to the 
impressed force of the machine. While the ideal is to 
have this ratio zero, the practical aim is to make it as 
small as possible. 


are suppressed. 


Transmissibility may also be ex- 
pressed in terms of insulation or amplification as shown 
by the scales to the nght of the graph. 

The curve for an undamped system shows that for 
a frequency ratio of 4:1, about 93 per cent of the 
machine vibration is absorbed in the mounting. For a 
ratio of 2.5:1, the effectiveness of the mounting is 
about 83 per cent. These two values cover the normal 
range of recommended frequency ratios. Within the 
range of frequency ratios from 1.5:1 to 2.5:1, which 
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By careful consideration of such factors as 
the range of disturbing vibrations, capac- 
ity, speed, mass distribution, reciprocating 
and rotating forces, etc., the engineer- 
designer may eliminate many of the diffi- 
culties encountered in selecting an effective 


vibration isolator* to prevent the trans- 
mission of aggravating motion, noise, 
shocks and impacts from his electrically- 
energized product to its surroundings. A 
brief review of the fundamentals under- 
lying vibration control in various products. 





is just above the resonance region, it is often possible 
to secure satisfactory operation with good reduction of 
noise transmission if there is no objection to appreciable 
movement of the machine on its isolators. However, 
when the frequency ratio is 1.5:1, about 80 per cent 
of the vibratory force of a given disturbing frequency 
is transmitted through the mountings, while with a 


resilience of rubber spring members, for example, is 
generally not over 95 per cent and is usually much 
lower, while that of the synthetic rubber-like materials 
1S usually not more than 85 per cent. As may be seen 
from the graph, where damping is present in a vibration 
insulation system, the displacement curve is not directly 
proportional to the amplitude of the transmissibility. The 


ibration- Damping Is Based 


ratio of 0.75:1 the transmissibility is about 200 per cent. 
In the latter case, as in any instance where the disturb- 
ing frequency is less than the frequency of resonance, 
the disturbing frequency is actually amplified. 

Low frequency vibrations, such as derive from the im- 
pacts of punch presses, unbalance of low speed rotating 
and reciprocating machines, etc., are invariably accom- 
panied by other high frequency components of vibration. 
Hence, the use of low frequency ratios in the range 
from 0 to 0.75:1, while ineffective or actually harmful 
as far as the lowest frequencies are concerned, is amply 
justified in practice because of the benefits of noise and 
shock reduction, that is, the isolation of the high fre- 
quency components of vibration. 

An undamped system is approximated where high- 
grade steel springs are employed as isolators, since they 
have a damping coefficient of less than one-half of one 
per cent. On the other hand, organic shock absorbing 
materials such as rubber, cork and felt have a consider- 
able damping factor under compressing action. The 


* See also “Insulating Solids That Make Quieter Products,” 
EvectricaL MANuracturinGc, May 1940, as well as “Elastic 
Mountings For Quieter Motors,” May 1938. 





force transmitted from the machine is made up of two 
components, the spring force and the damping force. 


N THE region of resonance, where the frequency 

ratio is less than 1.41:1, the presence of damping 
is advantageous, but for high values of frequency ratio 
damping causes the transmissibility to be somewhat in- 
creased. A vibration isolator, for example, which has 
a damping coefficient of 0.4 will absorb 87 per cent 
of the transmitted force of the machine at a frequency 
ratio of 4:1, while at 2.5:1 it will be only 73 per cent 
effective. If this results in too much transmitted vibra- 
tion, and larger deflections are not important, the isolator 
may be made somewhat weaker, thus raising the value 


QTANDARD sizes range from 100 to 650 Ibs. 
kh capacity. Cork is isolating medium in unit (A). 
Tubular (B) rubber shear mounting, rated at 
5000 lb., provides lateral stability in all planes. 
Simple shear sandwiches (C) make efficient insul- 
ators on vibrating screens, punch presses and other 
heavy machinery. (D) Indicating one method of 
mounting. (E) Deflections are considerably larger 
than for compression mountings. Shear strain 
equals d/T. 
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of the frequency ratio. Absorbing vibration by means 
of damping implies dissipation of energy in the form 
of heat or, in other words, it is energy lost to the 
machine. Hence, with a correctly designed isolator hav- 
ing a minimum of damping, a considerable amount of 
this otherwise dissipated energy may be saved. 

While any spring-supported mass theoretically has six 
modes or types of vibration, three in a translatory and 
three in a rotational direction for the three space axes, 
vertical motions only need ordinarily be considered when 
applying vibration isolators to the base of a machine. 
The frequency of the other vibrations will be deter- 
mined not only by the unit weight applied to each iso- 
lator, but also by the distribution and arrangement of 
the mountings and on the distribution of mass in the 
machine. Thus, a machine set on mountings rather 
close together will rock at a relatively lower frequency 
than one of the same size and shape set on the same 
number of mountings spread further apart. Also, for 
a given machine weight and arrangement of mountings, 
the taller the machine or the more its mass is concen- 
trated at a distance from its base, the lower its natural 
frequency of rocking will be. When complete details 
on the machine mass distribution and mounting loca- 
tions are known, it is possible to estimate with a fair 
degree of accuracy the resonant frequency of each of 
these modes of vibration. 

The type of isolator adopted for a specific applica- 
tion will depend on such factors as the size and weight 
of the machine, convenience of mounting, space avail- 
able, ease of adjustment, atmospheric conditions, etc. 
The natural frequency of vibration may be estimated 
by means of manufacturers’ tables which give the unit 
deflections in inches at maximum recommended loadings. 
From this, the minimum disturbing frequency which the 
isolator can absorb may then be determined. 


oo simple shear-type mounting is compact, 
easy to install, and of fairly large capacity. 
Can be used wherever its shape makes its 

application mechanically convenient. 





Isolation units are furnished in inany standard designs 
for either shear or compression, or for a combination 
of both shear and compression loading. Steel springs, 
because of their low damping coefficient, are excellent 
shock absorbers and are generally used in compression 
on machines such as hammers, air compressors, punch 
presses, etc., where low frequencies are present. Spring- 
type isolators, ranging in capacities from 50 to 12,000 
lbs., are available in varying sizes and shapes, and 
with anywhere from one to nine springs. Many units 
employ cork or rubber pads in order to deaden the 
noise which otherwise would be “‘telegraphed”’ through 
the metal. Deflections are controlled for most effective 
vibration absorption by varying the wire size, diameter, 
heat treatment, etc., of the springs. 


RUBBER MOUNTINGS ARE VERSATILE 


ESILIENT rubber mountings are adaptable for 
R applications ranging from light, delicate instru- 
ments to machines weighing up to 75 tons. The primary 
requirement of rubber used in elastic mountings is that 
it shall retain its original loaded shape to the greatest 
possible extent—that is, it should take the least possible 
permanent set. The slow change of shape resulting in 
increase in deflection of rubber mountings under con- 
tinuous load is known as “creep” and depends upon 
the temperature, the type of compound and its state 
of vulcanization, and upon the magnitude of the stresses 
in the rubber. ‘This deformation under load is of im- 
portance mainly as it relates to the positioning of con- 
nected equipment not supported by the same mounting, 
since exacting alignment specifications cannot be held 
closely when a machine is mounted on rubber isolators. 
Usually, however, little trouble is experienced on this 
score. 

A brief review of the mathematical constants used 
in designing rubber mountings for sheer and compres- 
sion loads may start with the familiar definition of 
modulus of elasticity in which: 

stress 
modulus of elasticity = ——— 
strain 

For a compression mounting, the stress is found by 
dividing the load in pounds by the area of the elastic 
material, in square inches, perpendicular to the direc- 
tion of the load. Strain is obtained by dividing the 
amount of compression in inches by the original uncom- 
pressed height in inches. For a shear mounting as, for 


Continued on p. 102) 
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CHIEF ENGINEER 


BROWNING LABORATORIES 
O CLEARLY has frequency modulation broad- 
casting demonstrated its advantages that nearly all 
of the major chains have made application for 
r assignments in the new broadcast band of 42 to 50 Mc. 
- Thus, general acceptance of this new method of low- 
y noise-level broadcasting has created a demand not only 
t for receivers for the new type of transmission but also 
st for a product which would receive F. M. but deliver 
le it to the listener from his existing audio-frequency set 
n in which, when a good one, considerable investment has 
- been made and high quality values exist. There are 
n a large number of console type receivers for the present 
fe low-frequency broadcast band whose audio and speaker 
Ps systems will give reasonably high-fidelity reception. 
n- The Browning idea was to thus utilize such facilities. 
Re The name ““Transceptor’’ was chosen for the new de- 
g, vice, the idea embodied being to “‘receive across,” that 
ld is, to transform an amplitude modulation receiver into 
S. one which is capable of receiving the new frequency 
11S modulation transmissions. The output of the transceptor 
plugs into the phonograph jack of the amplitude modula- 
ad tion receiver. Thus the use of the transceptor becomes 
.$- an easy accomplishment without service operations. 
of The requirements of a receiver for frequency modula- 
tion signals are quite different than those of receivers 
intended for amplitude modulation reception. This is 
perhaps best explained by comparing briefly the differ- 
bs ence in the two systems of broadcasting. With amplli- 
tic 
2C- 
he 
m- 
for 
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esigning For Super-Performance 


In A FM Transceptor 





Frequency modulated broadcasting 
and reception is essentially a field 
of notably superior performance. 
So, when engineer-designing a con- 
version unit to make possible the re- 
ceiving of F. M. broadcasting with 
actual sound reproducton through a 
high-grade receiver of the conven- 
tional amplitude modulation type, a 
great deal of unusually resourceful 
engineering and ingenuity was 
called for on the part of Browning 
Laboratories. All because “no com- 
promise”’ was the order of the job. 





tude reception, the radio frequency wave is modulated at 
the transmitter by causing the amplitude of the wave to 
vary in accordance with the audio signals to be trans- 
mitted. In general the band width of a receiver de- 
signed for this type of modulated signal should be equal 
to twice the highest audio-frequency which it is desired to 
receive. Thus for a frequency range of from 30 to 
15,000 cycles a band width of 30 kc. would be re- 
quired. In a frequency modulation system, the ampli- 
tude of the carrier is constant but the frequency of the 


( iket IT diagrams and chassis layout for 
4 the transceptor showing all essential re- 
lationships of electronic elements. 


ee) 
Deals 
Pe tea) 

Ss 


108,000", an] 
PEL 


5 ae 
$2 rT 


rs 
U 


a! 
Cth | 


| 


Pen uw 8 ee 


aad 


aA] 












































carrier is deviated about its mean value by an amount 
which depends on the amplitude of the audio signal being 
transmitted, and the number of cycles per second at 
which this deviation takes place is equal to the frequency 
of the audio signal. If this system is mathematically 
analyzed it will be found that an infinite number of 
side bands are produced in its generation. When the maxi- 
mum deviation of the carrier in cycles per second, how- 


1.F VOLTS OUTPUT 


ever, is large compared to the highest audio frequency 
being transmitted, the band width required in the re- 
ceiving system is approximately double the total carrier 1.F. VOLTS INPUT 
deviation. With this type of receiver the amplitude of ( YHARACTERISTICALLY, F.M. receivers 
the side bands deleted are negligible. Thus if a maxi- A are insensitive to noise but sensitive to 
mum carrier swing of 75 kc. is employed, the receiver signals having a wide frequency swing because 
; er are . eee sal the limiter provides a virtually constant output 
should have a response characteristic which is flat over . ; ae rane 
a : ; ; voltage for considerable variations in input. 
a band 75 kc. either side of the received frequency, that Under too high an input, however, the output 
is, a total band width of 150kc. begins to fall off as at A. 
Large carrier deviations must be employed if a high 
signal-to-noise ratio is to be obtained. A maximum 
deviation of + 75 ke. has been designated by the 


ae al In order to obtain the high signal-to-noise ratio of 
F. C. C. for stations in this service. With such large 


which the system is capable, it is necessary that the re- 
ceiver incorporate a device known as a limiter which, 
when saturated, prevents amplitude variations from 
50 reaching the detection transformer. In order to saturate 

| the limiter an intermediate frequency voltage of about 


10 volts is required at its input. ‘This necessitates a high 





gain receiver if weak transmissions are to be received 
free of noise. In addition to its high gain the receiver 
must have an over-all response characteristic which 1s 
broad enough to accommodate the frequency deviation 
of the carrier. On the other hand the receiver must 
have sufficient selectivity so as to prevent interference 
from adjacent channels. This design is best fulfilled 
with a superheterodyne type of receiver. 














OSCILLATOR DRIFT-KILOCYCLES 























0 0 20 30 40 50 60 PLANNING THE ELECTRICAL DESIGN 
TIME- MINUTES 
B» substituting a larger tuning condenser HE HIGH frequency tuner employed in the trans- 


for the oscillator section and a coil of much ceptor contains an antenna, RF. and cscillater 
smaller inductance the drift characteristics of 


Be stage for amplifying the signals in the 40 to 50 Mc. 

the original design (A) were greatly improved ; 
B). Tne allt be dice eheanee wallioele 40:0ie range and for converting them at the first detector to 
warm-up phenomena. an intermediate frequency of 3 Mc. Several problems 


arose in the design of this tuner. At these high fre- 
quencies unwanted inductances in the form of lead in- 


carrier deviations, the side bands are not greatly ex- ductances must be kept to an absolute minimum. This 
tended by the transmission of high audio frequencies. a that the tuner occupy a rather compact oer 
It is therefore possible to transmit audio frequencies to Shielding must be employed between each stage and it 
15,000 cycles without occupying more channel space is of course necessary to provide coupling between the 


than would be the case with an upper limit of 10,000 
cycles. This consequently results in higher fidelity trans- 
mission. In order to accomplish this wide frequency 
swing it has been necessary to assign frequencies for 
this service which are relatively high in the spectrum. 
| This means that a frequency modulation receiver must 
be a high-gain, high frequency device. 










( YOLLABORATING on the Browning F.M. 

Ato A.F. transceptor. President G. H. 
srowning, Chief Engineer F. J. Gaffney (author) 
and Production Manager C. H. Day. Trans- 
ceptor chassis, parts, blue print and complete 
assembly in the foreground. 








tuning condensers in order that single dial control may 
be realized. The antenna primary is designed for 
matching a 500-ohm twisted pair line which in turn is 
connected to the doublet receiving antenna. The tun- 
ing condensers employed are of the 28 mmfd. midget 
variable type with the exception of the oscillator tuning 
condenser which is a 44 mmfd. midget variable con- 
denser. All of the tuning condensers employ ceramic 
insulation to reduce losses to a minimum. A single 
ground bus connects the low potential end of the various 
coils together and this is grounded at only one point 
on the chassis. 

One of the problems which came to the fore early in 
the design was that of oscillator stability. For the 





in a loss of gain and does not result in a material in- 
crease in background noise or in audio distortion. In 
stamping the tuner shields, however, provision was made 
for incorporating air trimmers in the event that these 
were required for special applications. A loading re- 
sistance of 15,000 ohms is employed across the RF 
coil in order to provide a sufficiently broad response 
characteristic. 

A frequency of 3 Mc. was chosen as the inter- 
mediate frequency. This choice was made for several 
reasons. The first of these is concerned with the band 
width required of the system which can be more readily 
obtained if the intermediate frequency is made higher 
since the deviation then becomes a smaller percentage ot 
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tiie noise reducing feature to be operative, the receiver must the center frequency. Ifa frequency higher than 3 Mc. 
ete be tuned accurately to the center frequency of the trans- is chosen, however, a material loss in gain is encountered 
Mc. mitted signal. Any oscillator drift which causes a de- due to the inability to obtain sufficient magnetic coupling 
r to tuning of the transceptor results in a marked increase between the coils at the higher frequencies. A reason- 
hee in background noise and ultimately in excessive distor- ably high intermediate frequency is also required from 
ie, tion. The first model of the transceptor employed a the standpoint of image rejection. Any superheterodyne 
id, 25 mmfd. oscillator tuning condenser and a very small receiver will have some response at a frequency twice 
ri. air trimmer of about 5 mmfd. Considerable drift was the intermediate frequency above the frequency at which 
ae experienced with this tuner and this remained after all the receiver is tuned. The amplitude of this response 
ad te precautions had been taken as to the mechanical stability is determined primarily by the sharpness of the RF and 
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of the components in the tuned circuit. It was found 
that this drift was due almost entirely to tube warm-up, 
being notably worse with some tubes than with others 
of the same type and make. The remedy for this situa- 
tion consists in using a much larger trimmer condenser 
for the oscillator section so that the change in tube 
capacity during warm-up will be a smaller percentage of 
the total circuit capacity. This requires the use of a 
large tuning condenser for the oscillator section and a 
coil of much smaller inductance. The drift can be 
made entirely negligible by the addition of a small 
amount of temperature compensation in the form of a 
negative temperature co-efficient trimmer capacitor. The 
use of mica trimmer condensers for the RF and antenna 
sections was found entirely satisfactory for ordinary re- 
ception. Any de-tuning of these sections results only 


antenna stages. Inasmuch as the antenna and RF stages 
must be reasonably broad for FM reception, it is nec- 
essary that the intermediate frequency be high so that 
the image frequency will be removed from the desired 
frequency by an amount which affords sufficient image 
rejection. 

In order to obtain a sufficiently broad IF system, it 
is necessary that the transformers be considerably over- 
coupled and that resistance loading be employed. During 
the experimental period of 1939 to 1940, stations were 
assigned which are 200 kc. apart. In order to prevent 
adjacent channel reception the band width of the IF 
amplifier could not be made as broad as it should have 
been for high-fidelity reception. It must be pointed out 
that it is not necessary for the nose of the IF curve 


(Continued on p. 90 








NtW 





HYDRAULIC PRESSURE SWITCH 
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\) Capable of operation at speeds varying from 3000 to 8000 rpm., this 
115 volt, universal motor develops from 1/100 to 1/50 hp., depending on 
speed and type of service. An internal cooling fan prevents overheating and 
further improves power qualities of the motor. Shaft is 44 in. diam. and may 
be either single or double end drive. Motor measures 234 x 4 in., weighs only 
20 oz. and may be specified to power such devices as individual picture pro- 
jectors, cooling and blower fans, motor-driven pencil sharpeners, etc. May 
be mounted vertically or horizontally in skeleton form or fitted with steel 
case. Delco Appliance Div., General Motors Sales Corp., Rochester, N. Y. 


B) Snap-action, hydraulic pressure switch whose two separate capacity 
ranges permit the use of a single switch for numerous applications. By remov- 
ing and replacing piston assembly, capacity of the switch can be used inter- 
changeably over a range of from 200 to 1000 lbs. to a maximum of 900 to 
3000 lbs. per sq. in. operating range. Features an interlock to eliminate 
flutter; connections so arranged that the switch can be used as normally open 
or normally closed. Spring loaded screw adjusts switch to balance the 
hydraulic pressure at any selected point. Handles any voltages provided 
30 amp. is not exceeded. Dirt, oil, moisture and explosion-proof. Progressive 
Welder Co., 3011 E. Outer Drive, Detroit, Mich. 


C) Manually-operated switch for single lamp design is operated in a clock- 
wise direction. Line circuit is first closed sending current to the starting 
filament, then the filament circuit is broken and the arc is formed in the lamp. 
Housing is made of a heat and moisture-resistant phenolic material, which is 
high in electrical resistivity. Jefferson Electric Co., Bellwood, Hl. 


D) Smooth, close, gradual control of small generator voltage is provided 
by this field rheostat which is tapered or uniformly wound, as required. By 
providing virtually continuous variation of resistance, considerable saving in 
control-panel space is possible, thus making it particularly useful on portable 
equipment. Available in ten wattage sizes, from 25 to 1000 watts. Ohmite 
Mfg. Co., 4806 Flournoy St., Chicago, III. 


KE) Performance characteristics of these ballasts satisfactorily meet the 
exact requirements of fluorescent type lamps which they are designed to 
power, and thus provide the secondary results of quick starting and humless 
operation. Available for single lamp applications of 15, 20, 30, 40, 65 and 100 
watts; also for double lamp applications of the same lamp sizes. Acme 
Electric & Mfg. Co., 35 Water St., Cuba, N. Y. 


F) Metal-clad precision switch with a rol.er arm that is adjustable vertically 

through an arc of 225 deg. around its pivot pin, and also has a horizontal 
adjustment in eight positions 45 deg. apart. Suitable for slide or cam actu- 
ation, it has a 34 in. diam. roller of hardened and ground steel carried on an 
oilless bronze bearing. Arm is a lightweight aluminum die casting. Small 
switching element is rated at 1200 watts up to 600 volts ac.; single pole, with 
normally closed, normally open, or double throw contact arrangements. 
Operates on only 2 to 4 deg. movement with provision for 20-30 deg. over- 
travel of arm. Micro Switch Corp., Freeport, Ill. 


ENDLESS BELTS are now available from stock in a number of sizes and 
in two styles capable of handling drives from 14 to 25 hp. and applicable to 
over 1500 different short center and pivoted motor base drives. Manhattan 
Rubber Mfg. Div. of Raybestos-Manhattan, Inc., Passaic, N. J. 


ROLLER-ARM METAL-CLAD SWITCH (F) 





GENERATOR FIELD RHEOSTAT (D 
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MATERIALS, FINISHES 





G) Complete line of integral hp. ball bearing, squirrel cage motors built to 
Nema specifications with spatter-proof, semi-enclosed construction for pro- 
tection against water and abrasive dust and dirt. Buiit im sizes ranging from 
1 to 75 hp. with normal torque, normal starting current for general purpose 
drives such as machine tools and pumps; high torque, low starting current for 
installations such as air compressors, plunger pumps, etc.; another type for 
normal torque, low starting current applications; and such special motors as 
high torque, high slip, normal starting current, punch press types or high 
torque, intermittent duty, elevator type motors. Lima Electric Motor Co., 
438 N. Main St., Lima, Ohio. 


(H) Compact 50 amp. contactor, with two to five poles, for machine tool 
applications. Clapper-type magnet operates a specially molded shaft to which 
the fingers are attached. Main-pole contacts are enclosed in a self-contained 
blow-out head which is easily removed for contact inspection. Used as a size 
2 magnetic switch, it provides overload and undervoltage protection and is 
arranged for push-button operation. General Electric Co., Schenectady, N. Y. 


1) Mounted on a removable cover for greater accessibility and easy wiring, 
the thermostatic element of this control unit is suitable for electrical heater 
loads of 1500 watts at 115-230 volts ac. For regulating the temperature of 
electrically heated surfaces such as hot water heaters, hot plates and heated 
machine parts, it is available in maximum temperature ranges of 300, 450 
and 700 deg. F. George Ulanet Co., 88 E. Kinney St., Newark, N. J. 


(J) Variable speed transmissions in 144 to 7% hp. sizes now available with 
motorized control. Especially adaptable for machine tool applications or 
wherever it is desirable to mount the drive in an inaccessible place. It is 
operated by a two-button speed switch which may be installed on the control 
panel of the equipment. Changes in speed adjustments are easily made by 
pushing and holding either the fast or slow button until the desired speed is 
obtained. Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


(K) Heavy duty break-in relay used in phone transmitters for push-to-talk 
operation. When the relay coil is energized the antenna is switched from 
the receiver to the transmitter position. The oscillator is turned on and the 
receiver plate circuit is opened. High-test insulating materials are used in the 
cross arm carrying the contact fingers and in the blocks supporting the contact 
posts. All contacts are rated at 25 amp. Ward Leonard Electric Co., 34 South 
St., Mt. Vernon, N. Y. 


ELECTRIC RANGE WIRE insulated with asbestos which is highly purified 
by a special process and then felted to the wire, thus providing a tight bond 
between the asbestos and copper conductor. This felting method provides a 
seamless wall of insulation which concentrically covers the conductor. Supplied 
in black, white, red and green, this range wire is available in solid or stranded 
form in a complete range of sizes. General Electric Co., Bridgeport, Conn. 


RUBBER-LAMINATED PHENOLICS. Available in thicknesses from 1/64 
in. up to % in. with synthetic oil-resistant rubber and up to 14 in. with natural 
rubber, laminated phenolic combinations are now available in sheets up to 
36 x 36 in. Various combinations are possible such as two outer sheets of 
paper or fabric base laminated phenolic or the order may be reversed with 
the rubber outside and the laminated core within. A number of such layers 
may be built up to form a thicker sheet and notable flexibility of thickness 
and numbers of layers are possible. Synthane Corp., Oaks, Pa. 


BREAK-IN RELAY (K) 
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BETTER PRODUCTS 


SPLASH-PROOF MOTOR 
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WELDING CONTROL TUBE (AA ; 
1 AA) Small, compact, low-cost control tube with either air or water-cooling 

for use in rectifier sets of from 25 to 75 kw. at 250 volts. Water-cooled tubes 

can be quickly and easily installed without necessity for turning off cooling 

water supply. Polished stainless steel envelopes have replaced black painted 

surfaces. General Electric Co., Schenectady, N. Y. 

































BB) Accurately controls the temperatures of any type of air or liquid heating 
equipment. Ranges covered are 100 to 550 deg. F. Sturdily constructed with 
few wearing parts for long, continuous service on such applications as air 
conditioning equipment, hot water heaters, ovens, heat sealing, etc. Hart 
Mfg. Co., Hartford, Conn. 





een 


(CC) Improved device for giving a burglar alarm and so designed that easy 
pressure from any direction will depress the actuating element and permit 
contact. The contactor fits a 4 in. hole; size overall 15% in. high, 15% in. deep 
including flanges. Phosphor bronze contacts are of ample capacity for all low 
voltage work; solid brass actuator is hollowed to allow long contact travel. 
Available in open circuit, closed circuit and for momentary contact. Edwards 
and Co., Norwalk, Conn. 


(DD) Made entirely of synthetic gums and containing no rubber, this type 
of V-belt is oil-proof, resistant to many acids, alkalies and other chemicals, 
heat-resistant and non-sparking. It may be used at continuous temperatures 
of 150 deg. F. or peak temperatures of 200 deg. F. Available from stock in 
pitch lengths from 27 to 129 in. in the 4 x 11/32 in. belt size, from 36.4 to 
174.4 in. in the 21/32 x 7/16 in. size, and from 53 to 182 in. in the % x 17/32 in. 
size. Browning Mfg. Co., Inc., Maysville, Ky. 


HYDRAULIC EE) Provided with a specially constructed octal base which fits into the 
THERMOSTAT (BB standard octal socket, this plug-in condenser is designed for use in continuous- 
service equipment such as military, aircraft and police radios, sound systems, 
etc., where units must be readily removable for substitution testing and 
checking and replacement. Available in the 525 volt surge 450 volt D.C.W. 
rating, and in 10 to 80 mfd. single-section, 10-10 and 20-20 double-section, 
10-10-10 triple-section, and 10 x 10 x 450 plus 20 x 25 combination. Aerovox 
Corp., New Bedford, Mass. 


FF) Improved, totally enclosed, fan-cooled motor for specification for prod- 
uct drives which will encounter unusual quantities of metallic, abrasive and 
other dusts in the atmosphere. A blast of cooling air is forced through large, 
smooth air passages between the cast iron frame and the motor laminations by 
the non-sparkling fan inside the pressed steel fan housing. The air motion 
keeps the passages free, with a minimum tendency to clog with foreign matter. 
Century Electric Co., 1806 Pine St., St. Louis, Mo. 


BEARING MATERIAL containing 91.2 per cent copper, 8.5 per cent tin 
and 0.3 per cent phosphorous is supplied in three grades, each with a separate 
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set of physical properties suitable for the application for which it is intended. 
Ability to carry high loads and speeds and resist shock loads, freedom from 
wear, low frictional resistance, high ductility at temperature of greatest 
strength and hardness, and resistance to corrosion, erosion and deformation 
under heavy loading are outstanding features. Available in tubular form 
from about 4 to 31% in. outside diam.; in sheet and strip in a wide range of 
dimensions, and rods in all sizes from wires up to bars of about 31% in. diam. 
Can be machined speedily and economically on automatic screw machines. 


Revere Copper & Brass Inc., 230 Park Ave., New York, N. Y. 


GALVANIZED SHEET subjected to chemical and metallurgical processes 
that change the surface finish without in any way weakening the protective 
spelter coating. In addition to providing a “tooth,” it furnishes a primary 
protective coat to the metal 
itself and between base metal 
and paint (or other surface 
finish), resulting in a complete 
adhesion of surface finish to 
metal. Paint, enamel, varnish, 
lacquer and other finishes may 
be used with complete satis- 
faction. Easily fabricated and 
formed without special tools, 
it is made in three base metals 
and is available in all sizes and 
gauges. Newport Rolling Mill 
Co., Newport, Ky. 








ELECTRICAL MANUFACTURING 
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GG) Adapted to the automatic control of corrosive fluids, liquids containing 

solids, viscous and volatile substances, or gases. Valve body is available in 
various types of alloys, or cast iron lined with lead, rubber or glass. Dia- 
phragms are tough, resilient and resistant to fluids handled. Heavy duty 
motor-operator may be controlled directly from a liquid level, float or pressure 
switch, relay, etc. Barber-Colman Co., 1216 Rock St., Rockford, Ill. 


HH) Where an adjustable and rapidly repeating time cycle is required in 
heating control and process work, this automatic double reset timer provides 
unusual accuracy and flexibility. Consists of two mechanisms mounted upon 
a control panel and controlling common electrical circuits. Die-cast housing 
provides dust-proof protection and facilitates mounting and wiring. May be 
furnished for 110 or 220 volt and 50 or 60 cycle operation. Time ranges avail- 
able at present for each of the individual timers are 15, 30, 60 and 120 sec 
maximum. Current carrying capacity is 10 amp. at 110 volts, 60 cycles. 
R. W. Cramer Co., Inc., Centerbrook, Conn. 


II) Float switch, featuring a 21% in. screw-in type mounting, for tank or 
vat application, to energize a pump, solenoid or motorized valve, or to flash 
or ring a bell in an alarm system when liquid level reaches a certain point. 
Switching action is produced by magnetic attraction. Permits an adjustable 
differential ranging from a minimum | in. with a 6 in. float rod to a maximum 
of 13 in. with a 26 in. float rod. Complete with a 2) in. seamless copper 
float ball, nickel float rod, single pole, single throw mercury-to-mercury 
switch (rated 10 amp. at 250 volts), chrome-nickel-iron body and head, and 
spun aluminum cover. Fred H. Schaub Engineering Co., 325 W. Huron St., 
Chicago, Il. 


JJ) Combination buzzer signal and automatic reset for operations involving 
a controlled time period of exposure to light, heat, electric current, mechanical 
agitation or other process work where split-second accuracy is necessary to 
give warning when such operation is completed. Six models are available with 
selective timing over ranges from 1 sec. up to 55 min. Pointer is set on dial to 
selected time calibration; buzzer is then switched on and instantaneous 
operation begins clocking of selected period. When this period has expired, 
timed operation automatically shuts off and a signal starts which does not 
stop until timer is either shut off or switched anew for a repeat operation 
Industrial Timer Corp., 109 Edison Pl., Newark, N. J. 


GLASS INSULATORS for the support of gaseous discharge lighting tubing. 
Elevation posts which have four separate adjustments to make possible 
proper alignment either before or after installation; snap-in housings which 
incorporate the time and labor-saving features of the snap-in bushing; and 
small housings with short contact spring for integration within such lighting 
products. Corning Glass Works, Corning, N. Y. 


FREE MACHINING NICKEL ALLOY has high strength, can be fabri- 
cated in automatic screw machines, resists corrosion and can be heat treated 
after fabrication to provide extra strength and hardness. It is non-magnetic 
and produced in rod and wire forms only. International Nickel Co., Inc., 
67 Wall St., New York, N. Y. 


FLEXIBLE VARNISHED TUBING, thoroughly impregnated and varnish- 
coated inside-and-out, for applications involving high temperature baking or 
continuous exposure to elevated temperatures. Will not soften, blister or 
flow; is slow-burning; has high tensile strength, meeting bending, twisting, 
pulling and other assembly requirements. Slips over wires easily permitting 
rapid snaking and fishing. Has high moisture resistance properties and 
long-life characteristics. Supplied in black and yellow standard, and on 
special order, green, brown, red and blue. Furnished in all sizes from No. 20 
to 1 in. inside diam. Adaptable to all tubing specifications. Irvington 
Varnish & Insulator Co., Irvington, N. J. 


MOUNTING STRIPS of stainless steel with a rippled finish and beveled 
ends for application in the signal, control and annuriciator fields to facilitate 
the multiple use of signal lights, toggle switches and push buttons. Available 
in 3 lengths for 2, 3 or 5 units with a designation strip for each length. Fur- 
nished with devices already mounted, ready for installation. One strip may 
contain any combination of devices which are for service on voltages up to 
220 volts. H. R. Kirkland Co., Morristown, N. J. 


AUSTENITIC, NON-MAGNETIC STEEL containing 11 to 13% per cent 
manganese and 31% per cent nickel is tough, abrasion-resistant and can be 
welded. Thicknesses up to 4% in. can be sheared. Physical properties include 
a tensile strength from 140,000 to 150.000 Ibs. per sq. in.; elastic limit of 
35,000 to 60,000 Ibs. per sq. in.; elongation in 2 in. 72% per cent; and reduction 
of area 54 per cent. Can be flame cut and requires no subsequent heat treat- 
ment when formed or punched hot. Available in 48 by 120 in. plates in thick- 
nesses from 3¢ to lin. Joseph T. Ryerson & Son, Inc., 16 & Rockwell Sts., 
Chicago, Ill. 
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APID and efficient assembly methods, charac- 
teristic of all plants of the Borg-Warner Cor- 
poration, are no exception at the Muskegon 
works of its Norge range division. Here electric ranges 


(as well as gas ranges) are built; the former being 
assembled complete at a rate which averages about 50 
an hour, although this varies to some extent with dif- 
ferent models. References here are primarily to a model 
“ME-34,” typical of the line. This is a divided top 
range. It has two top elements on the left end and 
the other two top elements at the right end, which give 
a large open work space in the center of the cook top. 
The oven with broiling facilities is at the right side of 
the range, while a large storage compartment at the left, 
provides balance in design. The range has a well in- 
sulated oven and is carefully constructed throughout. 
Except for the top element switches and a few other 
accessories, purchased from outside suppliers, the entire 
range is fabricated and assembled in the Muskegon 
plant. The frame and sheet steel panels are stamped 
and formed in this plant and are given a finish before 
they reach the assembly department. 

Assembly is done in a large separate building, about 
half of which is used for electric and half for gas 
ranges, the final assembly being on two long slat con- 
Units required in 
the final assembly are stacked mostly on one side of the 


veyors, one for each type of range. 


line. Several such units constitute sub-assemblies, most 
of which are put together at benches equipped for the 


| KNCH (A) on which wire used in the range 

assembly is cut to length, has its ends 
stripped and is provided, when required, with 
lugs which are fastened either by soldering 
or by mechanical means, the latter involving 
the light press seen in the foreground, One of 
the sub-assembly benches (B) on which the 
panel including switches, oven control, bus bars 
and wires are put together and tested. Wires 
used are prepared on another bench and placed 
at convenient points on the rack in the center 
of the bench, below which other parts entering 
into the sub-assembly are stacked within easy 
reach of assemblers. 






50 Range Units An Hour 


purpose and so placed that the finished unit reaches the 
main assembly line at the point required for placing in 
the main or final assembly. 

Assembly of the electric ranges starts at some of the 
side benches mentioned above, the first of these being 
one at which wire, purchased from outside, is cut to 
length, has its ends stripped in a motor driven stripper 
and, subsequently, receives such lugs or terminals as are 
needed for attachment to other parts. After cutting, 
wires are placed in the rack (as illustrated) along the 
center of the bench, where the lengths are conveniently 
reached as required for subsequent work. The small air- 





As progressively alert in planning for and 
putting into effect its production facilities, 
as it is in engineer-designing its products, 
Norge range division of the Borg-Warner 
Corp. offers some good examples of mod- 
ern, efficient and speedy assembly practices 





operated press seen in the foreground is used for apply- 
ing stamped clips to the ends of flexible leads. Solid 
wire, used for the main power circuit, is equipped with 
lugs which are soldered in place. 

Most of the lengths of wire are delivered to a central 
rack for making up sub-assemblies (which include the 
switches subsequently mounted on the upper back panel 
of the range) and in mounting the switches and certain 
other units, such as pilot lights and their sockets, on a 
small porcelain coated panel which covers the bus bars 
and other parts of the assembly, so that the latter is 
protected from the rear. One of the units in this sub- 
assembly is the oven thermostat. This thermostat auto- 
matically controls the oven temperature to within a plus 
or minus 10 deg. F. In order to be assured of this 
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& brew “ME-34’, the assembly of which is 
4 described in the text. The engineering- 
design of this product is relatively ‘‘standard” 
and has been well-planned to facilitate pro- 
duction-assembly 


degree of accuracy each thermostat is assurately cali- 
brated at 400 deg. F. by immersing in a bath of hot 
tempering salt maintained accurately at 400 deg. F. 

Assembly operations on the bench referred to in the 
preceding paragraph are really quite simple, although 
they involve, of course, selecting the correct wires of 
proper length and connecting them to the proper ter- 
minals. Some of the assemblies are effected in wooden 
jigs which serve as convenient means of holding groups 
of switches while the assembly is in progress. The bus 
bars used are received, of course, cut to length and 
pierced where required for attaching to terminals. The 
chief tools required in making the switch sub-assembly 
are speed-type screw drivers and socket wrenches. As- 
semblies include four six-heat switches Parts used are 
taken from piles within easy reach at the center of the 
bench. When the sub-assembly is completed, it is 
passed to a station at one end of the bench and there is 
subjected to a simple test to see that each switch func- 
tions as required in each position, as indicated by pilot 
lights on the test panel. Back of the benches are bins 
for holding completed sub-assemblies. 

Oven elements differ in the range here described from 
those used in most other makes of ranges, partly in 
regard to the circuits used and partly as to mechanical 
construction. An accompanying diagram shows the 
arrangement of the coils of the elements and how they 
are connected, by use of the switches, of course, for 
preheating, broiling and baking, respectively. It will be 
noted that there is a tap on the lower element and that 
a portion of it can be thrown in series with the top ele- 
ment in the baking position, thereby reducing the energy 
use of the top element to 350 watts, without the use of 
any external resistance. 


ssembly Line 


Resistance units are made up from standard alloy 
purchased in closely wound coils. The coils are re- 
ceived with a given wattage in each and are stretched 
to the required length, after which they are ready for 
threading through porcelain bushings, which are pur- 
chased ready for use. These bushings are supported on 
bright nickel plated steel wire frames in which they are 
set in rows, after which they are fastened, two rows 
at a time, by wire clips applied in a punch press. 

An eyelet machine is used to apply eyelets (for 
fastening purposes) to a porcelain terminal block which 
is afterward fastened to the element frame. When the 
wire for the heater element has been threaded through 
the porcelain bushings, the ends are looped around screws 
and fastened to stainless steel clips which, in turn, are 
fastened to terminal blocks. This assembly makes a 
unit which can be removed readily from the oven for 
cleaning. A polished aluminum deflector plate, for the 
upper element, which serves also as a reflector, is at- 
tached by screws to each unit, completing the sub- 
assembly. Several benches are required for the assem- 
bly operations just described, the frames being passed 
by hand from station to station until completed. When 
work on them has been finished, the sub-assemblies are 
stacked near the main assembly line within easy reach, 
ready when required in the main assembly. The bank of 
parts is between the main assembly line and the benches 
on which the oven unit sub-assemblies are made so that 
waste motions by operators are minimized. 

Sheet metal parts for the main assembly which are 
finished in porcelain enamel are received by conveyor 
from another building where the enameling is done. The 
same is true of interior porcelain enamel parts and of 
black synthetic enameled parts, except that the latter 
are handled by trucks which carry many parts per load. 
Some parts are taken from the chain conveyor and put 
directly into the main assembly, but in other cases they 
are removed and placed in banks next to the main as- 


4*ACH oven control unit is checked for correct 
calibration in the set-up shown, the thermo- 

stat tubes from the element being immersed in 
a salt bath held at a temperature of 400 deg. F. 
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sembly line because this line and the chain line cannot 
always be kept in exact synchronism. The slat con- 
veyor used for main assembly is 350 ft. long and is 
set at knee height, which brings the work at convenient 
levels. Motion of the conveyor is slow enough to give 


ample time for each operation and operators can step 
on the conveyor when the operations they perform are 
facilitated by so doing. 

On the main assembly line, the first operation is to 
bolt together the four sections of the black base, nuts 
on the stove bolts being tightened by the use of air- 
operated drivers. Next, the oven lining, a one-piece 
porcelain enameled shell or “‘tank,”’ is fastened to the 
base and the latter is attached to a crate base. Then 
a left upright of the frame is attached to a front cross 
member and a front frame is attached to the cross mem- 
ber. Drive screws are then used to apply a female 
terminal block to the oven back, after which the latter 
is covered with a sheet of rock wool insulation, and the 
left and right end braces are fastened with screws. Next 
are added four hinge-and-fulcrum sub-assemblies for the 
oven and storage compartment doors, and lining plates 
for these doors are attached, that for the oven being then 
covered with a sheet of insulation. The top insulation 
is then applied to the oven and is fastened in place with 
a separator plate, and the end insulation is applied to 
the oven. Following this, the utility door track and 
warmer bottom are put in place, after which the assembly 
Is ready to receive some of the exterior panels. 

The first two of these applied are the end panels, 
which are first inspected, to make sure that the finish 
has not been marred in handling, and are then fastened 
in place along with asbestos pads, the latter being applied 
with an adhesive where the panels strike spacers. Next, 
the main top panel of the range is set in place and 
fastened, after which the sub-assembly which includes 
switches, and the back guard of the range are fastened 
to supporting parts. Nearly all the metal panels and 


\ IEW on the main assembly line, showing 
full range units being built up on a slow 
moving slat conveyor which is 350 ft. long. 
Parts and sub-assemblies (the latter prepared 
on benches at one side) are fed into the line at 





( VEN heater units are built up into sub- 

assemblies at this and adjacent benches. 
The punch press at far end of bench is used to 
fasten clips around the porcelain insulator bush- 
ings which support the heater wire. The latter 
is purchased in coils with correct wattage and 
these are stretched to required length on this 
bench before being threaded through insulators. 
In the foreground is a machine for applying 

eyelets to terminal blocks. 


frame parts are fastened with stove bolts or screws, 
some of the latter being of the self-tapping type. Air 
operated screw and nut drivers are used wherever they 
help to speed or facilitate assembly. 

Wires, forming leads from the switch panel to the 
oven units, are next attached to the oven terminal blocks. 
The top elements are shipped in separate cartons and 
are assembled by the dealer. At the same time that 
the oven wires are connected, the thermostat tube which 
runs from the oven control to the oven is fastened so 
that its end is inside the oven. Then the upper and 
lower oven heater units are put in place with their ter- 
minals in the insulating blocks designed to receive them. 
This completes most of the assembly of electrical parts 
and oven circuits are tested momentarily, using a pilot 
light. Subsequently a 1,000-volt test is applied to 
make sure that no grounds exist. 

When the assembly has passed these tests, the in- 
sulation and front panel of the oven door are applied, 
as is the handle for the latter. This handle, received 
ready for use, is fastened by cone pointed screws to 
lugs which are provided for this purpose and project 
through the outer panel of the door. 

Next there is applied a shield to cover wires at the 
back of the range. Then oven racks are inserted along 
with the broiler pan. A check is then made on the 
model and serial number of the range and these num- 
bers are stamped on a record ticket attached to the 
product. Finger marks and any other foreign matter 
are then washed off and the range is given a final 





points required, about 50 complete ranges @ se 


being built per hour 
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\ TIRING diagram showing how the upper 
and lower units are connected for pre- 
heating, broiling and baking. 


inspection just before it leaves the main assembly line, 
and is then transferred to another short line, on a roller 
conveyor, where packing and crating are completed. 
An occasional range is removed and given a test under 
oven heat, as a check to make sure that service per- 
formance will meet the standards set. 


On the crating line, oven parts which might shift 
during transit or handling are removed and packed sO 
as to prevent injury and tape is applied and crepe paper 
packing is used at points where wire fastenings and crate 
parts might injure the finish in transit. The entire range 
is then covered with paper and the remaining parts 
of the crate are applied. Packed in separate cartons 
within the crate are the top heater units and a well 
cooker. When crating is completed and marked with 
a stencil a stub is removed, for record purposes and 
serial numbers are entered with the date in a record 
book, after which the crated range is ready for shipment. 

Normally, about 125 are employed at one time in 
building up the sub-assemblies and final assembly of 
electric ranges. In addition, about 18 are required on 
the crating line, which has a capacity of about 125 
ranges at one time. 

From the foregoing it will be seen that the assembly 
work is well organized and proceeds at a rate as rapid 
as is consistent with doing the work and maintaining the 
high standards necessary for a product of this char- 
acter. Examination of the design of the range (which 
cannot be treated in detail in an article devoted to 
assembly) will show that it is such as to facilitate 
assembly as well as the initial production of the parts, 
conditions which are essential to the manufacture of a 
quality product to sell at a moderate price. 


DEFENSE COMMISSIONER KELLOGG ADDRESSES NEMA 
MID-WINTER CONFERENCE IN CHICAGO 





UTSTANDING feature of the ing section, group and committee con- formerly held in New York but 
mid-winter conference of the — ferences—all, under customary Nema switched to Chicago this year, in ac- 


National Electrical Manufacturers _ policy, being closed sessions. 
Mr. Kellogg spoke strictly “‘off the |= which brought the 1940 annual fall 


Assn., as held in Chicago, February 


cordance with the change in program 


17-20, was the luncheon gathering _ record’’ in accordance with the estab- meeting to New York instead of its 
addressed by C. W. Kellogg, presi- lished policy of the Defense Commis- _ previously established Chicago loca- 
dent of the Edison Electric Institute, sion. His subject was ‘National _ tion, was well attended and reflected 


and head of the Power and Fuel Defense and the Electrical Industry’’ —_ characteristic alertness. 


Division, Raw Materials Section of — bringing into review those activities Those at the conference evidenced 
the Advisory Commission to the which electrical manufacturers have _ great interest in tax, labor, materials 
Council on National Defense. This already and will continue to share in and over-all defense factors strongly 
was the only session during which — this program, and high-lighting ac- indicating the concentration of efforts 


Nema members got together at one complishments fo date. 


and facilities now being directed to 


time, the balance of the meetings be- Nema’s_ mid - winter conference, the defense program. 
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SHORT-INTERVAL TIMERS 


Continued from p. 61 


models offering time ranges of 5 to 80 sec., one to 16 
An adjustable, split cam, driven 
by a synchronous motor through a gear train, offers an 
infinite choice of settings for the time-contact held from 
QO to 100 per cent of the total cycle. 


min., 3 to 48 min., etc. 


The gear train 
and cam-shaft are bushed in self-lubricating bearings to 
insure smooth running, and the complete assembly is 
mounted on an aluminum casting which, when encased, 
is located in the cover. A motor-protecting feature is 
included which disconnects the motor mechanically on 
the incidence of overload. 

For applications requiring an adjustable and rapidly 
repeating time cycle, a double-reset timer employing two 
timing mechanisms mounted upon a control panel and 
controlling common electrical circuits, is available. Each 
mechanism consists essentially of a switch unit actuated 
by an operating arm which is driven in one direction by 
a synchronous motor with an enclosed magnetically- 
operated gear clutch, and reset in the opposite direction 
by means of a coil spring dampened to assure positive 
action and minimum wear. One type, designed for 
signaling or heating control purposes combines a 120 
sec. and a 15 sec. timer mechanism. One timer is set 
to close the control circuit in 90 sec., while the other 
is set for 10 sec. 

In operation, when the unit is energized, the first 
timer closes the control circuit at the end of 90 sec. 
The second timer then operates simultaneously with 
delivery of the desired impulse for a period of 10 sec. 
The first timer has meanwhile reset and is again put 
into operation at the end of the 10-sec. interval when 
the second timer opens the control circuit and cuts off 
the impulse. The 90-sec. interval then recurs. Opera- 
tion is thus continuous and according to the sequence 
determined by the settings of the timers until the ex- 
ternal control switch is opened. 

TO OPERATE MULTIPLE-CIRCUIT CONTROLS 
EQUENCE 


moving plate or by a series of cams mounted on a 


timers are usually actuated by a 


drive shaft. Several types are designed to tilt mercury 





are 


timers 
used in many welding con- 
Spot welding 
timer (A) simulates action of a 
s.p.s.t. switch which closes for a 
definite time and then reopens. 
Unit (B) permits 14-cycle timing 


K LECTRONIC 


trol applications. 


for welding sections of from 
0.010 to 0.020 in. thickness. 


Westinghouse Electric ¢y7 Mfq. 


Callite Tungsten 





switch contacts in a definite adjustable program. ‘This 
is accomplished by means of cams which operate rocker 
arms carrying the mercury switches. The cams are 
mounted on a shaft which is rotated through interchange- 
able gears by a motor. The program or sequence is 
established by adjusting the cams for each circuit and, 
when operated continuously, an exact repetition of this 
sequence is obtained for each revolution of the cam 
shaft, the required time per revolution being determined 
by the speed of the geared motor and the driving gears. 

One sequence timer, designed to cover practically 
the entire range of average control problems, is built 
with many modifications to meet specific requirements. 
This unit is supplied with large, single-lobe cams and 
hardened roller followers mounted on the rocker arms 
which carry the mercury switches. A timing dial is 
provided for use in adjusting the cycle of operations. 
Shaded-pole, synchronous or universal motors can be 
supplied for either 110 or 220 volts operation. Com- 
pound gears or tandem reduction gearing can be used 
to obtain low speeds so that the cam shaft can be run 
at almost any speed from 30 rpm., to one revolution in 
24 hr. Single-pole, single or double-throw, or double- 
pole switch arrangements, multiple cam shafts geared 


FUNCTIONS OF SHORT INTERVAL TIMERS 


STOP CYCLE 


Supply an adjustable or fixed 
time delay between the closing of 
one circuit and the subsequent clos- 
ing or opening of a second circuit. 
lL sed On: 

Hfoning Machines 

Sugar Centrifugals 

Process Furnaces 

Sign Flashers 
Motor Controllers 


Used On: 
X-Ray Machines 


Saking Machines 
Sun Lamps 





Control the time of one or more operations or phases of a 


Cleaning Machines 


Amusement Devices 


(Automatically open or close a single circuit, 
or close one circuit and open a second, at the 
end of a definite time interval. 






REPEATING CYCLE 


Repeat one or more operations as often as desired, exert- 


process with no provision for repetition except by again | ing exact control over the interval between actions together 
energizing the starting switch with the duration of each. 
TIME DELAY INTERVAL SEQUENCE 


To control more than one circuit 
in a predetermined sequence, with 
the opening and closing of each cir- 
cuit independently adjustable. 
Used On: 

Automatic Machines 

Chemical Processes 

Conveying Equipment 

Trans. Tap Changers 


Blue Printers 
Electroplaters | 
Moulding Machines 
Mixing Machines 
Welders 





ELECTRICAL MANUFACTURING 


In your own living room there may 
be a dozen reminders of Scovill’s 
services to users of metal or metal 
parts. 

You cannot turn on your radio or 
answer your phone . . . or. indeed. 
drive your car or bathe or have your 
dinner . without making use of 
articles many manufacturers are mak- 
ing with Scovill’s aid. 

These manufacturers have learned 
that Scovill furnishes metal in non- 





ferrous alloys or metal parts or com- 
plete asse ‘mblies more efficie ‘ntly 
or with better quality ... or at less 
cost (de pending upon the individual 
requirements). So, whatever your 
manufacturing or purchasing prob- 
lem is ... it may be within the scope 
of Scovill’s engineering talents and 
the facilities of its high-production 
equipment. 

Why don’t you look through the 
“Seovill Products” booklet? It gives 


Scovill, for many years a regular source of supply for the United States 
Government, is coope rating in every way to forward defense plans. 


When deliveries are not as prompt as our customers desire we hope the ry 


] will realize that delays are sometimes unavoidable and part of the price 


paid for national defense. 





Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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you a picture of why so many 
re fe r to do business with 
address 65 Mill 


t. W akan Connecticut. 


Covi 


MANUFACTURING COMPANY 
WATERBURY, CONN. 





San Francisco, 
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A Walser 


{utomatic Timer 


NTERVAL timer (A 
employs a hair-spring, 
clock 
mechanism, and has a s.p.s.t., normally-open switch. Unit 
B) is driven by a synchronous motor. Pilot bulb can be 

either on or off during time cycle interval. Unit (C) em- 
ploys mercury-to-mercury 
tubes. Timing may be in seconds, minutes or hours 
Vernier-set timer (D 
before starting, while running, or at end of cycle 


escapement - type 


contacts enclosed in metal 


may be arranged to open or close 


for different speeds, overriding clutch drive or a mag- 
netic motor brake may be added as required. 

Another sequence timer, designed to repeat a pro- 
and “‘off”’ 


mentary contacts, is available in a number of models to 


gram of “on” switching operations or mo- 
cover a wide range of adjustability. All types are 
operated by a synchronous motor which drives a grad- 


Threaded dial 


pins can be inserted to establish any program within 


uated, pin-type dial at a definite speed. 


the adjustable range at the unit. 

Timers designed to stop a machine or process at the 
end of an elapsed time are available in a variety of 
forms. One type, arranged to open or close a single 
circuit, or to close one circuit and open a second, at 
the end of a definite time interval, utilizes a self-starting 
synchronous motor connected through a gear train and 
a friction clutch to a cam on which rides a pawl that 
switch. The complete 


operates a contact-making 


mechanism is mounted on a common base and enclosed 


Twelve different time scales 


in a protective housing. 


to mechani- 
cal welding 
timer uses two 
cams per circuit 
to give accurate 
control of short 
Induc- 
tion motor drives 
cam shaft through 


intervals. 


a five-speed, vari- 


able gear train. 


National Time é* 
Signal 


2 
| » Potter é& Brumfield 





Emra D. Bacon DD 


Automatic Temperature Control 


are available, the lowest being a 15 sec. dial with 1 
sec. scale divisions. Typical uses include control of 
dough-mixers, control of X-ray machines, etc. 

Another timer is arranged to either operate a circuit 
or give a signal at the end of an elapsed time. This 
unit makes use of a spring motor which receives its 
only winding when the pointer on the timer dial is 
turned to start the time run. The spring motor auto- 
matically throws a snap switch which operates a bulls- 
eye light when connected to a 125 volt ac. or dc. cir- 
cuit. At the end of the run, the light is extinguished 
to signal the operator that the elapsed time has expired. 

Several types of timers are operated by a clock 
mechanism which is controlled by the dial pointer. This 
mechanism employs a self-starting, hair spring escape- 
ment which has a ratchet and lever so cut as to prevent 
stopping or locking and to insure starting when the switch 
circuit is operating and the clock mechanism set in mo- 
tion. A friction device, located on the center arbor, 
permits resetting the pointer without injuring the mechan- 
ism. One timer of this type, providing timing ranges 
of 0 to 15 min., 0 to 30 min., and O to 60 min., has 
a switch mechanism which employs silver, floating, butt- 
type contacts with six breaks in series to insure positive 
contact under all conditions. In operation, a knobbed 
dial is pulled out and turned to the timing interval de- 
sired. This action causes the switch circuit to close. 
Setting the dial for a time interval locks the switch and 
At the end of the interval, 
the dial has returned to its normal position at zero and 
the switch circuit is opened. 


starts the timing mechanism. 


ELECTRONIC TIMERS FOR WELDING CONTROL 


N IMPORTANT field of application for elec- 

tronic timers is in the regulation and control of 
resistance welding machines. One form of electronic 
spot-welding timer is designed to function as an accurate 
single-pole, single-throw switch which is closed for a 
definite time period and then reopened. It comprises 
two thyratron control tubes, a timing tube, a rectifier 
tube and a control relay which starts the timing se- 


quence. There is also a time-delay relay which prevents 


Continued on p. 100) 
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HOW DOES THAT LITTLE PEEWEE GET AWAY 
WITH A WELDING JOB LIKE THAT? 


How Fiberglas* insulated generators solved 
a welding problem—and the moral for you 


\ MANUFACTURER of are welders had de- 


veloped a new model. 


It was small, inexpensive, and so de- 
signed that two men could weld from 
the same unit at the same time. This 
meant two leads and of course a corres- 
pondingly larger output of current from 
the generator. But here was the hitch. 

An ordinary cotton-insulated genera- 
tor, large enough to deliver the output 
wanted, made the unit cost too high. A 
smaller generator brought the cost in 
line, but burned out when both leads 
were in use. 

The problem was to find a smaller gen- 
erator with a Class B insulation which 
was inexpensive to install . . . which 
would resist the high temperature devel- 
oped at 3600 r.p.m.—the speed at which 
the generator ran to deliver the welding 


current needed. 


The arc-welder manufacturer found 
such an insulation in Fiberglas. Used it 
on the magnet wires of the smaller gen- 
erator. And of the scores in use today, 
not one has failed. Some of them work on 
24-hour schedules. 

This case history spotlights two mighty 


important superiorities of Fiberglas. 


Here is superiority #1 


Several important manufacturers are now 
making smaller-size Fiberglas-insulated 
motors and generators. And these still 
have a substantially larger safety factor 
than ordinary units insulated with Class 
A materials, even though they operate 
at approved higher temperatures. Their 
cost is a little more in some cases—often 
no more. 

Or. by changing from Class A to 


Fiberglas insulation, vou can get the 


marimum safety factor in standard-size 


motors and generators. 


Now for superiority #2 


If vou have tough jobs around your 
plant, vou get a highly superior “tough 
job” electrical insulation in Fiberglas. 
For Fiberglas resists heat, chemical va- 
pors, moisture, and most tvpes of pro- 
cess dust better than ordinary electrical 
insulations. 

So. don’t forget! Downtime costs 
money. Holds up defense production. 
And with machinery operating more 
hours at higher speeds, you can’t afford 
to take the chance on breakdowns. 

You need an increased safety factor! 
Specify Fiberglas Electrical Insulation. 
Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada: Fibe rglas 
Canada Ltd., Oshawa, Ontario. 


OWENS-CORNING 


FIBERGLAS* 


*T.M.Reg U.S. Pat. Off 


TO ELECTRICAL MANUFACTURERS AND REPAIR MEN: Fiberglas insulation makes possible substantial savings in 


the man hours spent in winding or rewinding electrical equipment requiring Class B insulation. In addition, Fiberglas 


often proves to be a valuable sales plus for your products or services. Ask your insulation supplier, or write us 
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POLYPHASE MOTORS 





Continued from p. 51 


ploy two- to three-phase “T”’ or Scott-connected trans- 
formers to provide three-phase current for the operation 
of the motor. 

As mentioned above, the multi-speed motor is a 
readily adjustable speed machine but the intervals be- 
tween the speed steps are limited by the number of 
poles which can be used. The wound-rotor motor, on 
the other hand, permits of speed adjustments which are 
as closely spaced as the practical number of resistance 
points permits but, on reduced speed, the speed regula- 
tion is unstable. The polyspeed motor overcomes both 
of these objections by a novel arrangement of control. 
The motor has a stator similar to that of the squirrel- 
cage motor which is connected directly to the line and 
requires no adjustment. ‘The rotor is of the wire-wound 
type and is provided with a commutator similar to that 
of a direct-current motor. The speed of the motor 
depends upon the voltage which is applied to the rotor 
windings. This is regulated by means of an induction 
type of voltage regulator by which any voltage from 
nearly zero to full line voltage is applied to the rotor 
windings. Since this regulator may be moved by minute 
steps, the voltage adjustment, and consequently the 
motor speed, is subject to the closest variation, the move- 
ment of the regulator being accomplished by the use of 
a handwheel or by an auxiliary motor. This type of 
motor develops full torque over its entire speed range. 

Wound-rotor motors are provided with wound 
stators of the same type as squirrel-cage motors but their 
rotors are also wire-wound similar to direct-current arma- 
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tures. The rotor windings are grouped to form a pole 
area having the same number of poles as the stator with 
which they are used. The connections of the rotor 
windings are brought out to three collector rings for 
which a set of brushes are provided. Leads from the 
brushes run to an external resistor the resistance of 
which can be varied at will. The starting torque is 
proportional to the value of the resistance introduced into 
the rotor winding while the resistance at the same time 
prevents the starting current from reaching an excessive 
value. Wound-rotor machines are started with all re- 
sistance in the rotor circuit and therefore start at slow 
speed with high starting torque under reduced current 
conditions. As they come up to speed, the resistance is 
gradually cut out of the circuit until, when full speed 
has been attained, the resistance is entirely short-circuited. 
The motor then becomes virtually a squirrel-cage motor 
and acts in a similar manner. “Thus the wound-rotor 
motor is suited to operating all kinds of machinery in 
which a high starting torque is required and the speed 
of acceleration may be very gradually controlled. This 
embraces a wide range of product specifications. 

The arrangement of rotor windings and resistance 
may have a secondary function, that of speed control. 
As before mentioned, the motor starts at a slow speed 
which is gradually accelerated but, if the operation of 
the controller is discontinued before full speed is at- 
tained, the motor will run at a speed determined by the 
amount of resistance which is left in the circuit. In 
this way the wound-rotor motor may be used as an ad- 
justable speed machine, the practical limits of speed 


ee Starting Torque and Current 

Curves of Squirrel Cage Motors. A- 

Normal torque, normal starting current. B- 

Normal torque, low starting current. C—High 

torque, low starting current. D—High torque, 
high slip. 
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Take Inconvenience Out of Appliance Use 


Add a powerful sales feature to your product 
... with a functionally designed G-E Power Cord 





This G-E Plug stays in outlets, old or 
new, because it’s equipped with Anchor- 
Loop contacts. Just the right amount of 
extra holding power helps to preserve 
good will by keeping your appliance 
in operation. 


Shatterproof, too, the rubber plug is 
built for a lifetime of failure-free serv- 
ice. Vital connections are firmly molded 
in tough, resilient rubber. 


Appliance connector is made of lus- 
trous, shock- and heat-resistant com- 
pound molded into an attractive and 
modern design. Together with an im- 
proved strain relief, it protects wire 
connections and guards product per- 
formance. 


‘ ' there '§ Fide 
FOR FURTHER INFORMATION write to Section Q-1123, Appliance and more GE MT wired NOTE 
in 3 od w! 
Merchandise Department, General Electric Company, Bridgeport, Connecticut. pis building Sranuracture’ 
liance ears 
Ask for facts about functionally designed power cords to fit your products. the oPP _—* 


GENERAL @ ELECTRIC 
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QP KED and torque curve of typical, general 


\ purpose synchronous motor. 


adjustment being from full load speed to about 50 per 
cent thereof. rotor circuit the 


motor partakes of the characteristics of a series-wound 


With resistance in the 


motor in that speed regulation is poor and is not satis- 
factory for many applications. The instability of the 
regulation increases in proportion to the amount of re- 
sistance introduced and renders the motor unsatisfactory 
for close speed adjustments at slow speeds. As the 
resistance is cut out, the regulation improves until, with 
all resistance out, the motor has a regulation equal to 
that of a corresponding squirrel-cage machine. The 
greatest field of employment is for application to cranes, 
hoists and conveyors which start with full loads. They 
are also used for driving fans the speed of which is 
adjusted to a moderate range by resistance control. 

The principle of multi-polar grouping is also prac- 
ticed to an extent with wound-rotor motors but, in so 
doing, it is necessary to group the rotor windings to 
correspond with those of the stator and such an arrange- 
ment is not very general practice. It is however some- 
times used in applications which must be started at low 
speed with high torque and thus operated at half full 
load speed and later at full speed. This is accom- 
plished by rendering all of the poles effective during the 
starting and preliminary running period and then cutting 
out of active circuit half of the stator and rotor poles. 
Such an arrangement may frequently be used to oper- 
ate a mixer in which the material must first be agitated 
at a slow speed for some length of time and the final 
mixing accomplished at double that speed. 

In the selection of wound-rotor motors care must be 
paid to the capacity of the resistance provided. Re- 
sistors are classed as those for starting duty and regulat- 
ing duty and their choice is based upon the frequency 
of their operation and the length of time in which they 
will be If the starting is short and 
occurs at infrequent intervals a lighter resistor may be 


in active service. 


used than where the starting duty is severe and occurs 
frequently. If the resistance is designed for continuous 
as a speed adjustment, 
continuous duty are needed. These conditions impose 
upon the user the responsibility of clearly specifying 
the actual duty for which the motor is to be employed 
when the motor and control order is placed. When this 
is done, the manufacturer of the controlling equipment 
will have no difficulty in supplying a resistor which is 
entirely suited to the service to be performed. 


operation, resistors built for 





All types of polyphase induction motors are subject 
to such mechanical modifications as will suit them to 
any built-in application for which they may be desired. 
In addition to the conventional horizontal frames they 
may be obtained for vertical operation, provided with 
flanges for side mounting, or with shaftless rotors for 
mounting directly upon the driving shaft of the machine 
to which they are applied. The frames and windings 
are also furnished for operation under a variety of ad- 
verse conditions.* 

Synchronous motors are radically different in 
construction and operation from the induction types and 
they are used where a constant synchronous speed at all 
loads is to be maintained. The stationary field, 
sponding to the stator of the induction motor, is sim- 
ilarly provided with phase windings but the rotor, known 
as the revolving field, is furnished with wound poles for 
which direct-current excitation must be supplied from an 
outside source. The revolving field is also provided with 
corresponding to the rotor bars of a 
squirrel-cage motor, which are placed across the faces 


corre- 


a set of bars, 


of the wound poles to initiate a starting torque. These 
are the starting or amortisseur windings. 
In the operation of a synchronous motor, current 1s 


first applied to the windings of the stationary field and, 
by influence of the starting windings on the revolving 
held, the motor starts to rotate and come up to speed 
in the same manner as a squirrel-cage induction motor. 
When about 95 per cent of full speed has been reached, 
direct current is applied to the revolving poles and the 
rotor comes into step with the revolving field of the 
stator. The motor will then operate at full synchronous 
speed at any point from no load until the load reaches 
about 175 per cent of full load when it “ 
stalls. 


pulls out’’ or 


Synchronous motors are seldom used in sizes smaller 
than 20 hp. at 1800 rpm. but, in the slow speed designs, 
are built to operate at speeds down to 80 rpm. They 
are standardized by from 20 to 
5000 hp. 

Formerly, synchronous motors were considered un- 
favorably for general applications due to somewhat com- 
plicated starting requirements but these have now been 
so simplified as to involve no more complications than 


* See -e also ° 


Nema in ratings 


‘Motors That Will Defeat Adverse Operating Con- 
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ditions,” 


YOMPARA- 
ATIV Ecurves 
of 5 hp. 1800, 
1200, 900, 600 
rpm. multi- 
speed motor. AP 
Hp. at con- 
stant hp. AT 
Torque at con- 
stant hp. BP— 
Hp. at constant 
torque. BT -— 
Torque at con- 
stant torque. CP 
Hp. at vari- 
able torque. CT 
-Torque at 
variable torque. 
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OVER’500 JOBBERS 


CARRY IRC RESISTORS IN STOCK 


























Why not select a resistor for your variable resistors plus a thorough 
development and production pro- knowledge of the requirements of 
gram that not only offers assured the various government services. 
dependability for defense or indus- Thousands of resistors in factory 
trial needs, but which is also avail- stocks are backed by extensive 
able from a local jobber’s stock? facilities for large scale production 
When working under pressure,any -—and still further backed by stocks 
delay caused by not having the of many commonly used types 
right resistor at the right time may maintained by about 500 jobbers 
cause unnecessarycomplicationsin throughout the U.S. and Canada. 
an already complicated problem. We will gladly send you names 


IRC provides alltypesoffixedand of IRC jobbers in your locality. os) 





amc 


(Please ask for these Bulletins by Number) 4—Power and Precision Wire Wound Resistors: Fixed and 


1—Volume Controls and Potentiometers up to 2 watts and  @djustable power types from 10 to 200 watts in all shapes, tne 
20 meg. resistance. mountings, etc. Inductive and non-inductive. 14 Precision ‘Wextsten | 
Types to as close as 1/10 of 1% accuracy. i 


GET THESE RESISTOR ENGINEERING DATA BULLETINS Be | “@= =a 
“Tui is 


2—Metallized Type Resistors: Insulated 1/2, 1 and 2 watts; : 
high frequency; high range; high frequency power; high 5—Attenuators: 20 to 30 step; ladder, potentiometer or 
voltage power. bridged ‘'T’’ types. Es 


3—Insulated Wire Wound Resistors: Type BW from 1/2 to 6— Power Rheostats: Quick heat-dissipating all-metal types 
1 and 2 watts; Type MW, 5 to 20 watts. up to 100 watts. 


NEW RESISTOR COLOR CODE CHART 


Write direct or ask your local IRC jobber for one of the IRC Resistor Color Code Charts. | 
This is printed on sturdy acetate in vest pocket size and includes both old and the 
revised RMA color codings, ohms law and a condensed list of IRC Resistor types. 


INTERNATIONAL RESISTANCE COMPANY | 


405 NORTH BROAD oes PHILADELPHIA, PENNA. 











Makers of | resistance units of m more re types, it in more shapes, more sizes and for more re applications than a any other manufacturer in the world. 
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FOR SMALL SPRING PARTS 
WITH BIG JOBS TO DO... 


BRIDGEPORT 
NEW PHOSPHOR BRONZE 


@ Measured in terms of performance, Bridgeport New Phos- 





phor Bronze offers an exceptional combination of qualities 
that mean top-quality precision manufacture of electrical con- 
tact and other spring metal parts...of all sizes and designs 
... for both delicate and heavy-duty applications. 

The tough, resilient, lively and lasting springiness, fatigue 
and corrosion-resistance, workability and controlled uniformity 
of quality are a responsibility of manufacture calling for 
careful supervision throughout production of Bridgeport New 
Phosphor Bronze. And Bridgeport skill and modern methods 
see to that. Each sheet, strip and coil that comes to your shop 
from Bridgeport’s new rolling mill is reliable assurance that 
your own high standards of manufacture will be maintained 
and provide smooth, economical production wherever you use 
Bridgeport New Phosphor Bronze. Try Bridgeport Phosphor 


Bronze on the next job...and you'll rely on it thereafter. 





$4 





PRODUCT FINISHING 


Continued from p. 54) 


the selling opportunities, and then perhaps decide to add 
the machine to your line. Not infrequently, it is only 
at this point that exterior design is considered and, per- 
haps much later, that the necessity for selecting a finish 
develops. The choice of finish, of course, should be 
an integral feature of design, and occasionally the nature 
of the finish desired determines the structural material 
of important product parts. 

In the case of the adding machine, the conditions of 
service might be listed first: 

Interior exposure 

Ten year life 

Moderate abrasion 

Continual contact with 

hands, when in use 

Referring to Table III, we see that porcelain enamel 
is inelastic and high in cost, so we discard it. We see 
that chemical coloring is not durable, so we pass that 
type by. Nickel plating, not shown in the table, 
tarnishes unless protected against contact with hands, and 
so would be passed up on that account. Of course, nickel 
plating is often the undercoat for a thin protective 
chromium surface, which combination therefore might 
be selected although its cost is relatively high. Baked 
enamel is a satisfactory finish for the conditions stated. 
Its selection would depend upon cost, including avail- 
ability of bake ovens. 


May be cleaned with 
chemicals 

May be dropped 

May be left in sunlight 


WATCH RECENT DEVELOPMENTS 


EW synthetic resin lacquers should be considered 

also. They lack some of the baked-finish hardness 
but are less expensive. If the housing of the adding ma- 
chine were a zinc die casting, lacquer would be more 
positively indicated although for a bang-up job a plas- 
tics injection molding over the casting might serve. A 
plastics molding would require no further finish and, as 
such, would here deserve consideration. 

This example is presented here in brief, more to 
illustrate the complexity of the electric product finishing 
problem than to supply any practical aid to selection. 
For without describing finishes at greater length than 
is possible in an article such as this, practical details 
of procedure cannot be stated. Chromium plating is a 


SOME COLOR FUNDAMENTALS 
THAT INFLUENCE SPECIFICATIONS 
TABLE IV. 
Comparative 
legibility of color combinations 


| Color of Color of 
Order | decoration or trim | Background 



























Distances for 
visibility of different 































1 Black Yellow {colors (comparative) 
2 Green White __Color Miles 
3 Red ‘White | Red eS ad 

1 Blue White Green a od 
_S White Blue | White | 2 
6 Black White | Yellow | 1 
7 Yellow Black Blue ~ 0.5 
8 | White Red | Violet | 04 — 

A 9 ~ White ~ Green — 


White | Black _ 
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A MOTOR THAT WHISPERS 


TALKS LOUDER 
Dynamically- Balanced 
DELCO MOTORS 
for Anpliances 


Quiet motor operation, with its promise of 
long life, is just about the No. 1 selling point 
for household appliances. That’s why so many 
leading appliance manufacturers have stand- 
ardized on Delco motors. 


The quiet performance of Delco motors is the 
result of accurate machining, dynamic-bal- 
ancing, and Delco Products’ long experience 
as the largest volume supplier of silent, de- 
pendable general-purpose motors for the re- 
frigeration industry. 


Now that refrigerator customers have turned 
to Delco-powered sealed units, Delco Prod- 
ucts’ facilities for manufacturing general- 
purpose motors are available to manufac- 
turers of oil burners, stokers, blowers, air- 
conditioners, ventilating fans, washers and 
ironers. 

On the basis of quieter performance and long 
motor life, it’s easier to sell a Delco-powered 
appliance! 


wy aneeyi: 


MOLEC ke ODUCTS 


DAYTON, OHIO 


THAN WORDS! 





Plus ADVANTAGES... 


Delco Thermotron for complete overload 
and overheating protection—listed by 
Underwriters. 


Delco Centrifugal Switch for quieter, 
more positive starting. 


Delco End-Play Take-up Device for V-belt 


applications. 


Nationwide service through United Motors 
Service branches. 


MOTORS 


MOTORS CORPORATION 



































THAT SOLVES MOST APPLIANCE 
INSULATION PROBLEMS BETTER 


vi ICA THAN ANY OTHER INSULATION 


Y-27 HIGH HEAT MICA PLATE 


FOR FLAT IRONS — STRIP HEATERS AND 
OTHER COMPRESSED ELEMENT APPLICATIONS 


Y-27, the recently developed High Heat Plate, is characterized 
by high electrical insulation resistance and freedom from current 


leakage especially in appliances where closely spaced heating 
element windings are used. 


Y-26 HIGH HEAT MICA PLATE 


FOR TOASTERS AND OTHER 
EXPOSED ELEMENT APPLICATIONS 


Y-26 and Y-27 are the only built-up mica insulations available to 

the Appliance Industry that are completely resistant to intermittent 

or continuous high operating temperatures of heater elements. 
Write for new illustrated folder on Y-26 and Y-27. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 


Worbabilly | 
IN ELECTRICAL CONTACT MATERIALS 
cn¢ WHAT IT MEANS TO YOU... 


[ib if 
ELECTRICAL CONTA ; ; ‘ 
eae GIBSILOY is the most ductile 


powdered metal contact material on 
the market today—consequently can be: 





@ Rolled to special shapes 
@ Cold headed into rivets 
@ Bent to any angle 


@ Bonded to screws and studs for 
composite construction 


@ Coined and embossed 
@ Inlaid and overlaid 


Because of its high ductility, GIBSI- 
LOY is less expensive to fabricate, is 
economically formed into special 
shapes, and can be easily attached to 
backing metals by special methods. 
GIBSILOY Electrical Contacts, made 
of numerous com- 
positions, possess 
superior electrical 
and mechanical 
characteristics to 
meet your every s is 
contact need. GIBSILOY Made from 

Metal Powders 


Perr eym ware 
Gibsiloy Siereineacan 
dé Midi Ad AAD 8349 FRANKSTOWN AVE., PITTSBURGH, PA. 
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loose term. Good chromium plate on steel involves 
two or more undercoat plates such as copper and nickel; 
and lacquer finish often involves chemical rust-proofing 
of the base metal. In addition to determining detailed 
specifications for a finish, the method of its application 
has much to do with its final quality, and in turn is 
dependent, as we have seen, upon the quantity which 
is to be produced. 

Given a new product for which a finish is to be se- 
lected, the various steps in the process might be some- 
what as follows: 

a. List conditions under which product is to be 
used. 
b. Study available finishes to meet these conditions. 

Estimate output per week or per day. 

d. On basis of output, estimate cost of the various 
finishes which will meet with the conditions 
of use. 

e. With the list of possibilities thus narrowed 
down, consult the company sales manager 
for his opinion on relative sales acceptance 
for he is literally on the firing line. 

f. Make up several samples and send into the ter- 
ritory for the reaction of your salesmen and 
of typical consumers. 

g. On the basis of this sampling test, prepare for 
trial run. 

h. Call in several representatives of the suppliers 
of the type of finish selected for trial, and 
secure their suggestions and their estimates 
to iron out minor differences. 

i. Keep in mind the 4 rules on selection sug- 
gested above and which are repeated here 
for emphasis: 


QO 


[here can be no compromise with function. 

The life of the product sets a maximum for the life 
of the finish. 

Subordinate finish-cost to selling expense as a factor 
in selection. 

A product’s appearance next to its functional adequacy 
is its best competitive asset. 

There are two further guides appropriate for cer- 
tain products: 

For appliances which are to be handled, a finish 
which feels good is important. 

Even for products not to be handled, a finish which 
looks as if it would feel good if handled has 
value. 

Color scheme and color contrasts are important in selec- 
tion, but this is so much a matter of personal taste that 
the only guide which can be included here is the list 
of fundamental factors in an accompanying table. 


TABLE Vv. PART OF A COLOR DIAGRAM 


Primary Colors 








| Secondary Colors | Tertiary Colors 


Yellow 
Orange 
Red Russet 
Violet 
Blue 
From the 3 primary colors the hundreds of colors used in the electrical 
manufacturing industry may be developed. Harmony in colors exists 


when there is a common color present in each. Thus orange and green 
harmonize because each contains yellow. Orange also harmonizes with 
brown, green with crimson, orange with light blue and gray with 
lavender. White may be mixed with one color and black with another 
to bring them in closer harmony. 
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INDUCTION MOTORS _ 3-01 


Rugged induction motors built to give 
continuous, highly efficient, trouble-free 
operation. Tabulation summarizes types 
and their applications, hp. range, starting 
and breakdown torques, starting current, 
efficiency and slip. Part-by-part review; 
sizes, prices and dimensional data. Also 
section devoted to special motors. Allis- 
Chalmers Mfg. Co. 


POLYVINYL ACETATE 3-02 


Colorless, glass-clear, tasteless, odorless, 
low-density, slow-burning thermoplastic 
resins available as solids, in methanol so- 
lution and as water emulsions. Specifi- 
cations, general properties, uses and ap- 
plications. E. I. du Pont de Nemours & 
Co., Inc. 


CALCULATOR 3-03 


Handy calculator based on the 1940 Na- 
tional Electrical Code is devoted to wire 
sizes, amp. capacities and conduit data; 
also shows data for wiring motor cir- 
cuits, including wire size, conduit size for 
each grade of wire, and fuse and branch 
circuit capacities for each different motor 
size. Bull Dog Electric Products Co. 


NEMA/‘S 1941 PROGRAM 3-04 


Sixty-nine projects constituting the ac- 
tivities and services of Nema for 1941, 
as approved and adopted by the member- 
ship. Each project is described in two 
ways: the plan and its purpose, need, use 
or problem which it should help solve. 
National Electrical Manufacturers Assn. 


MOTORS 3-05 


Triple-voltage winding in high-torque, 
low-starting current motors for refriger- 
ation and air conditioning applications 
makes them suitable for operation on any 
one of three voltages—220, 208 or 199— 
without changing torque, starting kva, 
full load speed, or efficiency. Empha- 
sizes inherent advantages of cast-alumi- 
num rotor construction for outstanding 
motor performance. General Electric Co. 


STAINLESS STEELS 3-06 


Set of sheets containing detailed informa- 
tion on the physical properties of various 
grades of chromium-nickel and straight 


MARCH 1941 


NEW PRIVTED MATTER -CATALOGS 


FLECTRICAL 


AND 


chromium stainless steels, with instruc- 
tions for working and treatment, as pre- 
pared from carefully checked laboratory 
and service tests. Allegheny Ludlum 
Steel Corp. 


ELECTRICAL TAPES 3-07 


Pressure-sensitive, easily applied elec- 
trical tapes for holding, insulating and 
protecting parts in the manufacture of 
motors, transformers, condensers, etc. 
Ten types are available in various con- 
structions to provide specific tapes for 
particular applications. Samples are 
shown and properties of each listed. Min- 
nesota Mining & Mfg. Co. 


FELT 3-08 


Aids the engineer-designer in selecting 
the proper type of felt or felt combina- 
tion for his sealing or lubricating needs. 
Illustrations and cross-section drawings 
show different methods of using felt. S. 
A. E. tables specify felt classifications 
and physical requirements, weights, thick- 
ness tolerances and chemical require- 
ments. Felters Co. 


REMOTE CONTROLS 3-09 


Principles, advantages and applications of 
an electronic type of remote control for 
the actuation of switches, counters, valves, 
etc., without requiring contact with the 
material or factor of actuation. Offering 
maximum sensitivity, accuracy and de- 
pendability of control. Wheelco Instru- 
ments Co. 


Executives, product designers, engineers . . . all those responsible for product development . . . 


© may promptly secure any of the items listed here. Simply check those desired and mail the card 


BRONZE ALLOY 3-10 


Six grades, with variations, of a bronze 
alloy composed of proper proportions of 
copper, aluminum and iron for unusual 
flexibility in service. Used in bearings 
and bushings, gears, bolts, pumps and 
valves, and as a forming and drawing 
die material. Ampco Metal, Inc. 


TRACING CLOTH 3-11 


Samples of numerous forms of tracing 
cloth noted for uniformity of finish, high 
transparency and permanency characteris- 
tics. Classed in two types—for ink work, 
with a highly glazed surface on one side 
and a dull finish on the other and for 
pencil work, with one side treated to a 
dull finish that grips pencil graphite in a 
sharper line. Arkwright Finishing Co. 


ROTARY CONVERTERS 3-12 


Rotary converters for converting dc. to 
ac. and dynamotors for converting dc. 
from one voltage to another for use with 
radio and sound apparatus. Complete 
construction and operating details; tables 
of specifications, with and without filters. 
Janette Mfg. Co. 


GLOW LAMPS _ 3-13 


Clear and sprayed glow lamps producing 
light through electrically excited rare 
gases withstand shock and vibration to 
an unusual degree, are not seriously af- 
fected by ordinary voltage variations and, 
having no filament, produce a negligible 
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3-05 


3-10 


3-15 


3-20 


3-25 


3-30 


amount of heat. Specifications, technical 
data, typical applications. Nela Specialty 
Div., General Electric Co. 


STURDY MOTORS 3-14 


Squirrel-cage induction motors for two 


and three-phase ac. circuits built for 
heavy duty service. Construction fea- 
tures of frame, stator core, rotor and 


bearings, and step-by-step procedure of 
how windings of open-slot stators are 


insulated for thorough protection. Re- 
liance Electric & Engineering Co. 
CHAIN DRIVE 3-15 


How a %¢-in. pitch silent chain, with vir- 
tually no limit to the range of speed re- 
ductions possible, solves problems calling 
for positive, quiet, flexible drives for 
transmitting fractional hp. Hp. per in. of 
chain width, pitch diam. of wheels and 
list prices of both chain and sprockets 
are given in tabular form. Link-Belt Co. 


RECEIVING TUBES 3-16 


Chart classification of receiving tubes ac- 
cording to their cathode voltages and 
functions to assist the tube user in iden- 
tifying type numbers and choosing a type 
for a specific application. Data on 309 
glass and metal types are arranged in 
numerical-alphabetical order. Socket con- 
nections with RMA designations are also 
shown. RCA Mfg. Co., Inc. 


PLATINUM RESISTORS 3-17 


Comprehensively reviews the use of plat- 
inum resistors for heating units in high 
temperature furnaces. Covered are con- 
siderations of resistor alloy and design, 
insulation, muffle, power consumption, 
sizes and capacities as well as controls 
and performance. Baker & Co., Inc. 


CAPACITOR MOTORS _ 3-18 


Single phase, capacitor start, induction 
run motors, multi-speed capacitor motors 
and low-torque, multi-speed motors up 
to 20 hp. described as to insulation, lubri- 
cation and overload protection factors. 
Century Electric Co. 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 
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ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
NEW YORK, N. Y. 


SHEAVES 3-19 


Cast iron adjustable sheaves, available 
with one or two grooves, for speed varia- 
tions up to 50 per cent on applications 
where the load is relatively small, 4 to 
4 hp.; and 2-3-4, single groove, combina- 
tion sheaves providing a range of 100 
per cent, for handling applications re- 
quiring 4% to 1% hp. Allis-Chalmers 
Mfg. Co. 


LETTERING SETS 3-20 


Quick, easy, economical lettering is now 
possible with a general utility set con- 
sisting of guides, pad, pen and ink. Ac- 
tual size samples of lettering are shown. 
Wood-Regan Instrument Co., Inc. 


DRYING LAMPS 3-21 


How to apply radiant heat lamps to 
product finish drying, baking and heat- 
ing. Fundamentals and advantages of 
radiant heat and typical drying lamp in- 
stallation photographs. Application data 
with formulas for calculating the num- 
ber of kw. required to produce the nec- 
essary amount of heat, and recommended 
spacing of lamps included. Westinghouse 
Electric & Mfg. Co. 


SPEED REDUCERS 3-22 


Group of speed reducing units to suit 
individual drive requirements, with em- 
phasis upon a built-in motor and speed 
reducer in a single housing in capacities 
from % to 75 hp. Worm gear reducers 
for medium and heavy duty and herring- 
bone gear speed reducers for transmit- 
ting heavy loads at high speeds are also 
discussed. Philadelphia Gear Works. 


FLEXIBLE BEARINGS 3-23 


Low cost, flexible bearings and bushings 
consisting of a seamless rubber tube 
stretched between two different size metal 
tubes and allowed to return to its original 
position, thus insuring a high capacity 
bond between rubber and metal. Fea- 
tures and diagrammatic drawings of typ- 
ical applications. Harris Products Co. 
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BRAZING ALLOYS 


Silver brazing alloys of several types 
constituting a selected group with a suffi- 
ciently wide range of characteristics to 
fulfill the most varied requirements. 
Available in different sizes in sheet, strip, 
wire and filings. Description of fluxes 
and uses of the brazing alloys. Ameri- 
can Platinum Works. 


AUTO-TRANSFORMERS — 3-25 


Variable auto-transformers for obtaining 
continuously adjustable output voltage 
from ac. power lines, suitable for induc- 
tion motor starting and speed control, 
radio transmitter voltage control, etc. 
Specifies a number of circuit arrange- 
ments with corresponding ratings of 
standard models, types of units for line 
voltage correction, and performance data. 
Superior Electric Co. 


GEARS, SPROCKETS 3-26 


Full specifications and prices of internal, 
spiral and helical, bevel and miter, and 
worm gears, pinion rod, racks, ratchets, 
sprockets and chains, reducers, bearings 
and couplings. Also rules on gearing, 
diametrical pitch table, data on approxi- 
mate hp. of stock spur gears, gear tooth 
parts, and standard sizes of key seats. 
Atlantic Gear Works. 


CONTROLS 3-27 


Valves (electric diaphragm, magnetic, 
manual reset, two-wire current failure, 
etc.), relays, thermostats, and low-water 
cut-offs for providing safe, accurate, pos- 
itive control of water, air, gas, oil, steam 
or refrigerants. General Controls Co. 


RELAYS 3-28 


Line of high quality relays—communica- 
tions, keying, time delay, break-in, 
change-over, miniature, general purpose 
and radio frequency types. Offers data 
on specifications, prices and models. 
Standard Electrical Products Co. 


PUSH BUTTONS 3-29 


All-steel enclosed push button stations 
for standard duty applications. Illustrates 
nine features of the unit and station; 
lists one, two and three-button types with 
available markings; and give dimensional 
drawings. General Electric Co. 


CONTROL VALVE 3-30 


Four-way, open or closed center valve 
furnished with 110 volt ac. solenoids used 
for fluid direction control. Available 
combinations of different structural ar- 
rangements are given with typical circuits 
for each. John S. Barnes Corp. 


BRAZING ALLOYS 3-31 


Features of two low temperature braz- 
ing alloys which are used to speed up 
metal joining operations and add to the 
reliability of joints at reduced cost. 
Handy & Harman. 
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OILITE BEARINGS GIVE YOU 


. Economy, No Price Penalty. 


OILITE 


Oil Cushion 


Bronze Bearings 


Provide 
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ONE THIRD oF 


These Advantages 


. Heavy Duty Service, Long Life. 


Generate Oil Film under Operating and 
“STOP” Conditions. 


Greatly Decreased Bearing Clearances, Ac- 
curacy of High Order. 


Versatility—Light Loads, Heavy or Impact 
Loads, HIGH or LOW Speeds. 


Fool-Proof, Positive, Metered Lubrication. 


Ojil-Cushion Bearing Operating under the 
Laws of Hydraulics. 


. IDEAL Bearing Alloy—Virtually Phosphor 


Bronze of Virgin Materials with 99.8 Purity. 
(No Scrap or Base Metals.) 


. Smooth, Quiet Operation, No Scoring. 
. No Blow Holes, Sand, Hard Spots. 
. A Quality Product; Accurately and Beauti- 


fully Finished. 


ee ee) 





Over 5,000 Sizes in Standard and 
Irregular Shapes Available and in Diam- 
eters up to 36 inches. 


Oilite Bearings and CORED and BAR 
Stock for EMERGENCY and Replace- 
ment Requirements are carried in STOCK 
in 100 Cities. 


Catalogues with 
broad range of 
Sizes, Designs, 
useful Technical 
and Practical 


Data Mailed 


upon Request. 
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Detroit, 
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FOR BETTER MACHINES AND APPLIANCES 


On the Preferred List 


of designing engineers sponsoring many of 
the most favorably known machines and appli- 
ances in hundreds of classifications of industry. 





Up to 35°% Lubricant Content 


Made of pure metal powders 
die pressed to shape, alloyed at 
high temperatures, finished to 
accurate dimensions and impreg- 
nated with lubricant—an oily 
surface to start on—an oily film 
to run on—lubrication, when 
and as needed—no oil holes, 
grooves, ring oilers or other 
costly lubricating devices. 


WRITE FOR BULLETIN OIL-RETAINING 


and Stock List of Hundreds of Sizes 
POR RON 
in All Standard Shapes ready for OROUS BRONZE 


IMMEDIATE SHIPMENT BEARINGS 





The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 


A FM TRANSCEPTOR 
(Continued from p. 67) 


to have a band width equal to twice the maximum fre- 
quency deviation of the carrier. This is true because 
of the action of the limiter which automatically broadens 
the IF system when sufficient input signal is present. An 
IF system having the characteristics shown in curve A 
proved satisfactory for all but weak stations. 

With the new channel assignments having stations |]o- 
cated 400 kc. apart, however, it became possible to 
employ an IF system having a broader characteristic. 
This characteristic allows high fidelity reception of any 
stations whose signal strength is sufficient to operate 
the limiter to the noise reduction point. 

A 6SJ7 tube is employed as the limiter in the sys- 
tem. It will be noted that the cathode of this tube is 
grounded and that the only bias on the grid is that 
obtained by means of the grid leak and condenser of 
10,000 ohms and 100 mmfd. respectively. As _pre- 
viously pointed out, the function of the limiter is to pro- 
vide a constant output signal regardless of the variations 
in the input. It is this characteristic of an F.M. re- 
ceiver which makes it insensitive to noise but sensitive to 
signals having a wide frequency swing. It will be 
noted that for values of intermediate frequency input 
higher than a certain minimum, the output voltage is con- 
stant for a considerable range. If too high an input 
voltage is applied, however, the output voltage begins 
to fall off as shown at point A on the curve. Signals 
larger than this value would then be operating on a slop- 
ing portion of the characteristic and it would be possible 
for amplitude variations to be transmitted. It is to 
prevent this action that the grid leak and condenser are 
employed. This type of bias automatically increases 
with signal strength so that the curve is extended along 
the dotted line as shown. The operation of the limiter 
depends upon the fact that with low screen and plate 
voltages the RF output voltage can not exceed some 
fraction of the applied dc. plate voltage. Voltages 
of 85 volts (plate) and 70 (screen) are used. 

The conversion of a frequency modulated carrier into 
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characteristics 
for high fidelity 
reception become 
possible (B) with 
the newer channel 
assignments than 
with the old (A). 
Curve A was how- 
ever adequate ex- 
cept for very 
weak station sig- 

nals. 
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PHOENIX DEFIES 
MOISTURE GHOSTS... 


Your hands are never dry. 
Perspiration stains ordinary 
tracing cloth, producing 
opaque spots, or “ghosts,” 
that show on blueprints. 
Water splashes make even 
more disagreeable stains. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for more than 10 min- 
utes ata time without ill effects! 
Perspiration will not stain it! 





PHOENIX LESSENS 
SMUDGE GHOSTS... 


The improved surface of 
PHOENIX Tracing Cloth 
permits you to use harder 
pencils (5H and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: cleaner tracings 
and blueprints! 


ci. <= 


PHOENIX REDUCES 
ERASURE GHOSTS... 


Ordinary tracing cloths be- 
come scarred when erased. 
Erased spots produce ghosts 
on the blueprints. 
PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 


a 
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A&E 





TRADE MARK 


TRACING CLOTH 
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W TRACING CLOTH s/s 


GHOST-PROOF ! 


Here is a new kind of tracing cloth that won’t show perspiration 
stains or water marks — that holds pencil smudges and erasure scars at 





a minimum. Now you can have clean tracings, in pencil or ink, free 
from these untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new process that 
defies moisture, and gives you an unusually durable working surface. 
You can use harder pencils with this improved cloth and get sharper 
lines with less tendency to smudge. Even 6H ‘pencil lines show 
clearly, and reproduce sharply! Erasing does not mar the drawing 
surface; erased areas take pencil smoothly—and ink without feather- 
ing. The new white color and increased transparency provide excel- 
lent drawing contrast and produce strong blueprints. 

Try PHOENIX for yourself on your own drawing board. See your 
K&E dealer or write for a generous working sample and 
an illustrated brochure. 


EST. 1867 


\ KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO - ST. LOUIS + SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 


























Applications that re- 
quire Fractional H.P. 
motors of ratings from #4 
1/500th to 1/15th are =": 
assured of the utmost 4-4 
dependability with } 
PILOT Motors. Write 7 
TODAY for Bulletin > 
“P-140.” 


F. A. SMITH: MFG. CO. 
409 Davis St., Rochester, N. Y. 
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YOUR PRODUCT DESERVES THS 
FAL TOUCH OF DISTINCTION 


A Va meplate day 
CROWE 


Specialiats in dine ‘Metalenart 


MODERN IN DESIGN 
MODERN IN FINISH 


ETCHED -€MBOSSED AND 
LITHOGRAPHED ON METAL 
7 AUMILTE PROCES 


SEND FOR BULLETIN 64 


NAMEPLATES ARE 
SILENT SALESMEN 


CROWE NAME PLATE AND MANUFACTURING COMPANY 


1752 WAVELAND AVE. CHICAGO, ILL. 















A —— details of mechanical construction. B 
KJ A—Jig-assembly of mica trimmer cone 
densers and other components on the tuner 
coils. B—Tuning gang with associated couplings 
as mounted on partition shield (right). Note 
coils as mounted in the tuner. C—Complete 

tuner assembly, i 





an audio signal is performed by the detection transformer 
and its associated diodes. The coupling to the plates of 
the diodes is of two forms, direct coupling by means 
of a condenser from the plate of the limiter tube and 
magnetic coupling between the coils of the detection 
transformer. This results in two voltages being de- 
veloped which are 90 deg. out of phase, and if the ap- 
plied frequency is the same as that to which the primary 
and secondary tuned circuits are adjusted, the dc. output 
voltage obtained by rectification in the diodes will be 
zero. If the applied frequency is made to differ from 
the frequency to which the transformer is tuned a phase 
change will occur which will result in an unbalance such 
that the ungrounded cathode of the 6H6 double diode 
will assume a potential which is either plus or minus 
with respect to ground depending on whether the fre- 
quency deviation is plus or minus from the center fre- 
quency. If the applied frequency is varied at an audio 
rate, an audio voltage will be developed between this 
cathode and ground. An accompanying curve shows 
the characteristic of the detection transformer alone. This 
shows the relationship between dc. voltages developed 
between the ungrounded cathode and ground for fixed 
frequency deviations either side of the center frequency. 
For distortionless reproduction this characteristic must 
be straight over a range of frequency deviations at least 
equal to that employed in the transmission. If the inter- 
mediate frequency system is too sharp, the detection curve 
is ‘chopped off’” at smaller frequency deviations regard- 
less of the actual characteristic of the transformer itself. 
This effect is the result of lack of voltage at the extreme 
frequency deviations. As shown in curve B, however, 
this only applies when the incoming signal has insufh- 
cient strength to operate the limiter to complete satura- 
tion. If complete saturation is obtained for the fre- 
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Note the complete pen- 
we etration of the alloy to 
all parts of each joint. 
In strength, conductiv- 
ity and corrosion 
resistance the finished 
jaw is fully equal toone 
solid piece. Note also 
the neat appearance. 
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es of 

eans "Fhe faster brazing that silver alloys make possible and 
and the high strength, corrosion resistance and conductivity 
— of finished joints are the big reasons why these alloys 
: ap- are now so generally used in the Electrical Industry. 
mary 

utput These features led to the use of silver brazing alloys by 
ll be the manufacturer from whose plant comes the produc- 
se tion job illustrated—the jaw of a switch that has a 


sank SIL-FOS 600-ampere capacity and is used for oudoor service on 






. $ 4 
diode in free Mela. and genetenee voltages ranging from 7500 to 46,000. 
ninus into joints rapidly at 1300°F. Its 

fre- low percentage of silver gives it Silver alloy brazing, in this case, increased production, 
he brazing qualities that only silver aes oe | ° . d th f 
* can give. Use it for making better cut brazing time to | minute per jaw and the manufac- 

OY joints between non-ferrous met- turer tells us that superior reliability of joints has been 
1 this als only—copper, brass and bronze. ; ‘ 
a established both by factory tests and service reports 
This EASY-FLO from customers. 
loped is the fastest working brazing 

a alloy known today. It has the “ 

| lowest flow point—1175° F.— TRY SIL-FOS or EASY-FLO on ONE job! 

lency. of any alloy that produces joints . 

must of high strength. It contains a That’s the way to find out how much these low temperature, 

least medium percentage of silver. Use fast-working alloys can speed up your brazing and improve 
inter- i See CE, REE TRONEE Oe joint quality. We'll be glad to assist and demonstrate. Bulletins 

a issimilar metals. : : , ; 

curve EM-5 and EM-10 give full details. Write for copies today. 
gard- 

itself. 
treme 
vever, 
ak HANDY & HARMAN ss 82 FuLTON ST., NEW YORK 
hee, Agents in Principal Cities. in Canada: HANDY & HARMAN of Canada, id., oronto 
C Ife 
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RING 


Nation-Wide, Personalized 


URE Le at 


PHENOLICS-UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 
the strategically lo- 
cated American Insu- 


lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 


and reliable. 


Close collaboration is 
maintained because of 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


—_— WIRE JOINTS 
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STRIP WIRES — SCREW ON... 


Standard With Leading | ( 
Electrical Product ; 
Manufacturers. 


- THAT’S ALL! 


e Ideal for all electrical wiring. 
e Perfect for Fixture Wiring. 

e Save Time and Money. 

e Speeds up assembly line. 

No tools—twist cn with fingers 


Safe—no hot solder or blow 
torch. 


e Better Electrically — Stronge: 
Mechanically. 


e Sizes for all common joints. 


MILLIONS IN USE! 


Order a Trial Carton Today! 
Available for wires from Two No. 
18 up to Three No. 10—solid or 
stranded. FREE SAMPLES ON 
REQUEST. 





FULLY APPROVED: 
LISTED BY UNDERWRITERS’ 
LABORATORIES, INC. 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
“OFFICES IN ALL PRINCIPAL CITIES” 


quency which departs widest from the center frequency, 








the overall detection characteristic will be the same as 
that of the detection transformer alone. This condition 
is the actual case for the reception of many FM stations. 
It is important that the detection transformer have a 
stable characteristic since any departure from balance 
(that is any departure in the tuning of the transformer 
from the incoming center frequency) will result in a 
marked increase in noise. Balance in the descriminator 
may be checked by means of a high-impedance dc. volt- 
meter connected to the rectified output. This voltmeter 
will have zero reading when balance is obtained. 

In order to improve the signal-to-noise ratio, high fre- 
quency pre-emphasis is used in the transmitter. This re- 
sults in wider frequency excursions taking place for the 
high audio frequencies when the same acoustic power is 
delivered to the microphone. ‘The characteristic em- 
ployed is flat to 500 cycles, rising 17 DB at 10,000 
cycles along a curve which is the characteristic of the 
voltage developed across an inductor in a series circuit 
consisting of a resistance and inductance having a time 
constant of 100 micro-seconds. In order to restore the 
resulting signal so that a flat response characteristic will 
exist between microphone and loud speaker, it is neces- 
sary to employ audio de-emphasis at the output of the 
detector. This is done by developing the voltage across 
a 0.001 mfd. condenser in series with 100,000 ohms, 
this circuit having the inverse characteristic of the one 
used to pre-emphasize the high frequencies at the trans- 
mitter. ‘The audio output appearing across this con- 
denser is then fed directly to the audio system in the 
receiver with which the Transceptor is being used. 


MECHANICAL DESIGN AND CONSTRUCTION 


HE HIGH frequency tuner employed in the trans- 
ceptor is 514 in. long by 2% in. wide, by 3 in. 
high. It is constructed of No. 20 gauge cadmium 


plated steel thus affording ample rigidity. This tuner 


| ELATLONSHIP between the d.c. voltages 
developed between the ungrounded cathode 
for fixed frequency deviations to either side of 
the center frequency of the detection transformer. 
\) Straight line characteristics are notably 
desirable but (B) lack of voltage at the extreme 
frequency deviations limits this. 
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The Electrical Industry — like all 
American Industry—today is faced 
with its greatest challenge in his- 
tory. It must carry out its share of 
a gigantic National Defense pro- 
gram and at the same time satisfy 
the normal needs of a prosperous 
nation. To do this requires steel — 
steel in unprecedented quantities. 


Republic Steel, during the decade 
of its existence, has enlarged its 
facilities, improved its equipment, 
carefully trained its organization 
of men who know steel. 


Today, Republic’s men in the mills 
are proud of the production records 
they are setting. In the offices, 
experienced men are doing their 
utmost to make sure that the steel 
needs of the nation are served. 
Republic is doing its full part in 
supplying steel — first line of 
national defense. 


X, 





. / 
PRESIDENT 










With industry clamoring for motors, genera- 
tors, transformers and control equipment, 
you can speed up production of cores with 
Republic Silicon Steel Sheets. Uniform temper 
produces clean punchings. Freedom from 
hard spots lengthens press runs — saves die 
grindings. Tight scale will not clog dies. Flat- 
ness speeds stacking. And you can be sure of 
their guaranteed electrical properties, because 
they are made by men who make nothing 
else—with every heat thoroughly tested. 


Booklet 171, charting the electrical characteristics of all grades of Republic 
Silicon Steels and showing sheet sizes and gauges available sent on request. 


REPUBLIC STEEL CORPORATION 
General Offices; Cleveland, Ohio 


BERGER MANUFACTURING DIVISION CULVERT DIVISION 
STEEL AND TUBES DIVISION UNION DRAWN STEEL DIVISION 





NILES STEEL PRODUCTS DIVISION 
TRUSCON STEEL COMPANY 








REPUBLIC SILICON STEEL SHEETS 


Field e Armature « Electrical ¢ Special Motor 
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FOLLOW THE TRAIL TO BOOTH 369 
MACHINE AND TOOL PROGRESS EXHIBITION 


THE Machine and Tool Progress Exhibition in Detroit 
could hardly be more timely. And in Booth 369 we will 
show how many of the leading metal working plants are 
using Cerro Alloys. These low-temperature-melting alloys 
which expand slightly on solidifying, are in wide use in 
scores of metal working applications. Send for further 
information or visit us in Booth 369. 
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SIMPLIFIES SIMPLIFIES SIMPLIFIES 


Die Construction Bending of Metal Tubes Master Patterns 
* and Mouldings * 


Anchoring Machine Proof Casting 


& 
Templates for Spotting 


parts Forming Dies Molds 
e * s 
Chuck Jaws Engraving Machine Electroforming 
Models 
* e e 
Many Other Many Other Many Other 
Applications Applications Applications 


CERRO DE PASCO 
COPPER CORPORATION 


40 WALL STREET : NEW YORK, N. Y 
le Baia. ee) em lum esi Cm 
LONDON, ENGLAND—Mining & Chemical Products Ltd. 





You'll want this book! 


CLEP MART BRAND PHOSPMOR SROMEE 
SHEET and STRIP 


te ELEPHANT BRAND 
PHOSPHOR BRONZE 


TECHNICAL DATA BOOK 


Send the coupon below for a copy 


This handbook is written for you—to give you, in the simplest 
form, the answers to questions about where and how to use 
Phosphor Bronze and how to choose the alloy best for your 
purpose. You'll find it authoritative, complete, a great help in 
your work. And, your request for a copy entails absolutely 
no obligation! 


THE PHOSPHOR BRONZE SMELTING COMPANY 
29212 Washington Ave., Philadelphia, Pa. 


Please send me a copy of your Technical Data Book 
NAME TITLE 
FIRM 


ADDRESS 











houses the antenna, RF, and oscillator coils with their 
associated tuning, trimming, and tracking condensers. 
Shields between the various sections of the tuner are 
also formed of No. 20 gauge steel, cadmium plated, 
and are secured to the top of the tuner by means of self- 
tapping screws. The partition shields also serve to 
mount the tuning condensers for the unit. The tuning 
condensers are coupled together by means of insulated 
flexible couplings, this affording electrical isolation and 
mechanical smoothness. 

The construction of the tuner starts with the assembly 
of the mica trimmer condensers and other components on 
the coils. This is done in a jig so that the coils are 
held in place on the lower strip of the jig by means 
of three thumb nuts and are spaced in the position which 
they will occupy when assembled in the tuner. The wir- 
ing of the components and the common ground bus is 
done in this jig and the complete assembly then re- 
moved and transferred to the tuner. The tuning gang 
with its associated couplings is mounted on partition 
shields. The final assembly consists in wiring the tun- 
ing condensers to the appropriate terminals on the coil 
forms. 

The main chassis is made ready by riveting in the 
tube sockets and mounting terminal strips. The fila- 
ments, +-B, and other wiring is then done. The layout 
of the system must be such that the lead lengths are 
kept to an absolute minimum in order to prevent re- 
generation which would result in oscillation and insta- 
bility. In this connection also, the by-passing of screens 
and de-coupling resistors is made to cathodes rather than 
to ground. The by-pass condensers are mounted verti- 
cally rather than in the usual horizontal position, this 
method of construction providing a certain amount of 
shielding between the plate and grid circuits and in this 
way improving the stability. In order to minimize lead 
lengths, the +B bus is run the full length of the tuner, 
taps being taken off at the required points. 

The by-pass condensers and decoupling resistors are 
wired to the IF transformers prior to assembly. The IF 
transformer is clamped in a rotatable fixture held below 
the soldering iron. The soldering iron is mounted in a 
fixture, counter-weighted so that it is held about 2 in. 
above the work. Both hands of the operator are then 
free to hold the components and apply solder, the solder- 
ing iron being brought into position by means of a foot 
treadle. This device results in a considerable saving in 
time in this assembly. 

The IF transformers and associated components are 
then mounted in the main chassis and wired. he power 
supply, which is quite conventional, is then wired. ‘The 
last operation in the construction of the transceptor 
proper is to mount the high frequency tuner. This tuner 
is held in place by means of four self-tapping screws. 

A serious problem arose in obtaining a suitable dial 
for use with the transceptor. It was felt that the costs 
on this unit should be moderate. In order to present a 
favorable appearance, the use of a slide rule type dial 
seemed mandatory. Several commercially available dials 
were tried, all of which operate the tuning condenser by 
means of a string drive from a vernier shaft. None of 
these dials, however, proved satisfactory due to the re- 
quirement for precise adjustment with reasonable ease 
of tuning. Considerable back-lash was also present. It 
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THIS 1/25TH WATT 
G-E NEON GLOW LAMP 
HAS MANY APPLICATIONS 


GENERAL ELECTRIC NEON GLOW LAMPS offer electrical 
equipment manufacturers a new. inexpensive means for pro- 
viding their products with extra sales features. Some of the 


applications shown above may suggest possible uses in equip- Like other G-E Neon Glow Lamps, 
. ; it is rugged, long-lived, and de- 

ment vou manulacture. : oo 2 ; 
s pendable. Its size (maximum over- 
all length is 1!,th and width 


4") makes it applicable to elec- 


Glow lamps are unique in many characteristics. Their light is 
produced through the ageney of electrically excited rare gases, 


: . . . ° . 1 trical devices where small size is a 
yet they operate directly from commercial lighting circuits. 


factor, as in controls, connector 
Because they have no filament. they produce a_ negligible 


amount of heat, withstand both shock and vibration to an 
unusual degree, and may be subjected to voltage variations 
without greatly affecting either their life or light output. The 
characteristic orange-red color of the neon lamp causes it to 
stand out from other surrounding light sources. 


plugs, and small domestic ap- 






pliances such as toasters, curling 
irons, fuses, and so on. Because it takes only 1/25th of a 
watt, the heat generated is negligible. Hence it is adapted 
to use in enclosed spaces. 

G-E Neon Glow Lamps, now in use in millions of electrical 
devices, have been giving continued satisfaction for years 

. in fact 10 years’ service is not unusual. 
For a handy folder on G-E Neon Glow Lamps suggesting a 


few of their hundreds of uses, write address below. Your elec- 
trical wholesaler or jobber carries a complete line of these lamps. 


This 1/25th watt lamp, without a resistance, now lists at a 
new low price of only 8 cents! 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 


GENERAL @ ELECTRIC 
410 Eighth St., Hoboken, N. J: 
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ANY MESH — 
ANY SHAPE — 
FOR 
ANY SERVICE 


You can buy Jelliff Wire Cloth— 
as do America's most exacting 
buyers—in standard width rolls; 
cut to size or shape; or all fabri- 
cated, ready to be assembled in 
your product. .. . Write fully so 
we can quote price and 
delivery. 


Ten ena ee 


SOUTH PORT ° em Me ee Seg ae ee re! ae | 


IN 
COIL- 
WINDING : 


New features of No. 105 Universal Winder provide increased 
efficiency in paper-insulated coil production. 

“STRAP-TYPE’ TENSION developed primarily for fine wire winding. 
A steel strap operating on the face of a fibre brake-drum is 
controlled by the action of the compensator arm. 
“VERTICAL-TYPE” PAPER DELIVERY SHELF. Rubber-tipped contact 
edge and V-shaped opening insure uniform and accurate intro- 
duction of the insulating paper between wire layers. 


“YOKE-TYPE’’ WIRE GUIDE HOLDER reduces guide-wheel friction 
and also facilitates attaching of leads. 


Write for further information to 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 












became necessary for these reasons to design an entirely 
different type of dial. Previous experience with instru- 
ments and similar apparatus had shown that the disk 
drive type of dial has every advantage as regards smooth- 
ness of operation and freedom from back-lash. The 
dial used employs a 4 in. disk which is driven from 
phosphor bronze friction washers on the vernier shaft. 
The disk carries a drum which in turn drives the pointer 
by means of a string drive. All tension is thus removed 
from the string drive since it is required only to move 
the pointer over the scale. The advantages of the string 
drive type of dial in providing a linear calibration are 
thus obtained together with the very smooth operation 
of the disk type drive as far as the tuning of the unit 
is concerned. 

In designing a cabinet for the unit, it was felt that 
the lines should be somewhat conservative in order to 
match the older types of consoles with which the trans- 
ceptor will probably be used. 


POLYPHASE MOTORS 


Continued from p. 82) 


Complete _ starting 
panels are now provided which combine the line switch, 
the switch for applying direct current to the revolving 
field at the exact point before “‘pull 


the starting of induction motors. 


is to occur, 
overload and undervoltage protection and all necessary 
instruments. From the user’s standpoint, starting a syn- 
chronous motor now requires only the closing of a switch 
or the depression of a push button. Such simplification 
is naturally increasing the use of this type of motor 
for all kinds of the larger product applications where 
constancy of operating speed is a desideratum. 

In the preparation of this discussion, that active 
co-operation extended by the National Electrical Man- 
ufacturers Association in providing advance information 
relative to those changes which will appear in the forth- 
coming revision of ‘Nema Motor and Generator Stand- 


ards” has been most helpful. 


on torque curve of wound-rotor 
motor with five resistance points. Point 6 
is the inherent curve with all resistance out. 
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CAST OF Copper om Vd: 


BETTER 
MOTORS / 


a no motor so capable of stand- 
ing up under strenuous service as the 
motor with the one-piece rotor winding 
centrifugally cast of SOLID COPPER. For 
copper has better electrical conductivity, 
better thermal characteristics for motors 

. than any other metal. 

So for years manufacturers have striven 
to produce such rotors. Many have suc- 
ceeded in centrifugally casting windings of 
other metals. But only Fairbanks-Morse 
makes a centrifugally cast rotor with the 
windings of solid copper. 

F-M Motors with the patented features 
of Copperspun rotors better withstand con- 
stant plugging and reversing, give added 
years of trouble-free operation, reduce oper- 
ating costs. Their plus values are worth 
investigating. Write Fairbanks, Morse & 
Co., Dept. 25, 600 S. Michigan Avenue, 
Chicago, Ill. Branches and service stations 
throughout the United States and Canada. 


7883-EA40.160 


FAIRBANKS: MORSE 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 


MARCH 1941 



























































BUILD IN 


Eye-apmeal 


AND YOU'LL CREATE 


Buy-appeal 


for Your Product 


OU will add to the attractiveness of your 

machines if you equip them exclusively 
with General Electric instruments. They are 
carefully designed to enhance the appearance 
of apparatus in which they are incorporated. 


Then too, G-E instruments are accurate, reli- 
able, and built to give years of long, hard 
service. Any way you look at it, they can be 
a hard working factor in giving more buy- 
appeal to the products you manufacture. 


A full line of standard instruments in all shapes 
and sizes is available. It will pay you to put 
your instrument problems up to the nearest 
G-E office. General Electric, Schenectady, N. Y. 



















SHORT-INTERVAL TIMERS 


(Continued from p. 78) 


operation until the cathodes of the control tubes reach 
operating temperature. Closure of the weld-initiating 
contact energizes the control relay which closes the igni- 
tion control circuits on the welder and also the timing 
tube circuit. The timing tube breaks down at a definite 
time during the cycle as determined by the setting of the 
power factor control. This instantly causes the thyra- 
tron control tubes to conduct and energize the ignitron 
power tubes. At the same time a capacitor-resistor cir- 
cuit is energized and after a predetermined number of 
cycles, depending on the adjustment, the timing tube 
stops passing current, thus stopping the thyratron tubes. 
Another electronic timer, applicable to any air or 
hydraulically operated spot welder using a_ pressure 
switch and solenoid operated valve, has an adjustment 
for timing the hold time, in addition to the weld time 
adjustment. Momentary closing of a normally open 
pilot device instantly closes a relay in the timer which 
energizes the valve solenoid and opens the air or hy- 
draulic valve providing pressure. ‘This relay maintains 
itself closed so that the normally open pilot device can 
be opened. When the pressure reaches the value for 
which it is set, the pressure switch closes, actuating the 
ignitron tubes or the welding contactor and allowing 
current to flow. Att the same instant, part of the timer 
circuit starts to time this current flow. When the cur- 
rent stops, another part of the timer regulates the hold 
interval, maintaining pressure on the electrodes. 
Mechanical timers also find application in the welding 
control field. One cam-operated unit is available for 
controlling the welding current for light-gauge spot weld- 
ing by the interrupted process of pumping the heat 
through the metal to be fused in two or three stages, 
each stage comprising from one to three cycles of “‘on”’ 
time. In this unit, a constant speed ac. motor drives 
the weld rocker arm control cams through a five-speed, 
variable gear train. "Two cams are used for the welding 
control circuit and two for the pressure control circuit. 
Each cam controls a rocker arm and contact, the two 
contacts for each circuit being connected in series. Both 
contacts must be closed to allow current flow, but either 
contact will open the circuit. This arrangement gives 
a drop-to-make action on the first cam, followed im- 
mediately, or at any time interval thereafter, by a drop- 
to-break action. By varying the angular distance be- 
tween the cams, the amount of timing may be varied 
from zero to the limit of the timer circular travel. 
Among the companies active in the manufacture of 
short-interval timing devices of various kinds and in- 
cluding those collaborating in the gathering of material 
for this discussion are: American Gas Accumulator, 
Automatic Temperature Control, Emra D. Bacon, 
Barber-Colman, Callite Tungsten, R. W. Cramer, 
Struthers Dunn, Eagle Signal, Electric Switch, Elec- 
tronic Control, General Electric, Guardian Electric 
Mfg., Industrial Timer, Measured Time, National 
Time & Signal, Paragon Electric, Partlow, Photo- 
switch, Potter & Brumfield Mfg., H. C. Thompson 
Clock, Walser Automatic Timer, Ward Leonard Elec- 
tric, Weltronic and Westinghouse Electric & Mfg. 
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..- With the new Gisholt Balancing Machines 


Yes, that 7s getting down to fine 
points—but they can be mighty im- 
portant when it comes to parts that 
rotate at high speeds. 

Take, for example, a part which is 
slightly unbalanced—enough, say, to 
exert a force of one ounce at 200 
r.p.m. Now, increase the speed to 
5,000 r.p.m., and that eccentric 
“throw’’ becomes a force of 625 
ounces—more than 39 pounds exerted 
at each revolution! Result: Destruc- 
tive vibration that causes wear, 
shortens life, impairs the perform- 


ance of your product. 
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EAST WASHINGTON AVENUE, 
TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINE 


Today, it is a simple, quick, and 
low-cost matter to obtain proper 
static and dynamic balance. Gisholt 
Balancing Machines enable you to 
locate and measure unbalance in 
terms of practical correction units 
in a matter of seconds. 

This new bulletin explains the 
underlying principles of balancing 
and describes the various types of 
Gisholt Balancing Machines, built in 
a range of sizes to balance parts that 
weigh anywhere from a fraction of 
a pound to those weighing several 


tons. Your copy will be sent on request. 
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“We're about 8% 
short on the order. 
We figured the 


steel correctly, 
ets s 


CM STRIP 


It was a typical case and costly, 
too — 600,000 automotive parts 
were involved for a special job, 
and then came the upset in the 
production schedule. 


The P. A. thought the required 
amount of special analysis steel 
had been ordered. But unfortunately the strip made 
by mill “A” was rolled on the heavy side of gauge. 
Although the weight was there, the footage wasn’t — 
so excuses had to take the place of finished parts and 
full profits. Perhaps, the P. A. was at fault for not 
emphasizing gauge accuracy, but by then it was too 
late to matter who was at fault. 


Now CMP strip is specified, and orders meet all 
requirements, including footage, because gauge 
accuracy is a CMP specialty — definitely mentioned 
or not, CMP strip is rolled to very close limits. The 
more accurate to gauge, the more feet per pound and 
the more finished parts per 100 pounds. 





You can always depend on CMP strip giving extra values. 
Request a CMP representative to call—he will be glad 
to make recommendations for your consideration. 














Phone Youngstown 4-3184 
Talk to a CMP executive right at the mill for real 
cooperative service. Large stocks of CMP strip in regular carbon 
and spring steel analyses and tempers in various finishes and 
sizes, are ready for quick shipment. 
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VIBRATION-DAMPING 


(Continued from p. 64) 


example, a simple shear sandwich consisting of two 
parallel, flat metal plates with rubber bonded between 
them, the stress is obtained by dividing the load by the 
area in square inches parallel to the direction of the 
load. The strain is found by dividing the deformation 
in shear by the perpendicular distance between the metal 
plates. Here, shear strain is seen to be the tangent of 
the shear angle. 

An equation which holds reasonably well for simple 
shear sandwiches, given an initial lateral compression 
and loaded in vertical shear is: 


WT 
d GA 

Here, d is the deflection in inches, W is the load in 
pounds, T is the initial thickness of the rubber in inches, 
G is the sheer modulus of elasticity in pounds per sq. in., 
and A is the area in square inches. This formula can- 
not be used for the more complicated types of shear 
mountings which are made in the form of bushings, but 
it is the starting point for the special treatment of other 
types of mounting. 

For all compression-rubber slabs, disks or cylinders, 
whether bonded to metal end plates or not, and where 
the ratio of thickness to effective width of rubber is 
equal to | or a little less, the load-compression curve 
up to 20 per cent deflection can be approximated by a 
straight line. This approximation is used quite gen- 
erally in the design of compression mountings, as good 
practice usually limits the maximum loads to the value 
that causes 20 per cent compression. Ordinarily, if 
the deflection of a mounting is substantially above this 
value when under normal load, the isolator is either too 
small or the rubber compound is too soft. 

Simple shear sandwiches are effective as isolators on 
vibrating screens, punch presses, and other heavy ma- 
chines. They are compact, easy to install and, where 
correctly arranged, can cushion a mechanism vertically 
while restraining it horizontally. The safe deflections 
are larger than for compression mountings, but the load 
carrying capacities are not as great. Double shear 
mountings are employed in a great variety of uses, 
including punch presses, ventilating fans, office machines, 
furnaces, wire drawing machinery, compressors, con- 


| OUBLE - shear 
mountings (A) 
are employed on 
punch presses, fans, 
electric motors, 
compressors,  etc., 
and can be adjusted 
to almost any load 
by varying the 
length. Oil shield 
(B) can be used to 
protect rubber 
while use of sheet- 
iron brace helps to 
prevent isolator 
from spreading. 





OIL SHIELD 





Sey 


ELECTRICAL MANUFACTURING 
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Department, General Electric Company, 
You'll get a lot of help from this large, attractive, | Bridgeport, Connecticut. | 
well-indexed G-E Insulating Materials Catalog. You can send me that Insulating Materials 
— There’s almost nothing in electrical insulating | Catalog right now! | 
(A) | 
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materials that you can’t find in it. The General 
Electric line is COMPLETE. 

Plenty of pictures to make it interesting and 
informative. 

Just use this coupon. Your copy of this fine 
catalog will arrive post haste. 
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lt holds tight because 
THREAD PLAY IS ELIMINATED 
with a resilient non-metallic 


locking collar Waen an Elastic Stop 


Nut is applied, thread play is automatically eliminated as 
soon as the end of the bolt presses against the locking 
collar which is built into the head of the nut. The load- 
carrying thread faces of nut and bolt are brought into 
contact under pressure. 

As the bolt works its way through the collar, that 
pressure is increased. A positive grip is established 
which can not be loosened by vibration, shock or stress. 


wr OR a full explanation of the Elastic Stop principle, 


a ro 


write for Catalog containing this and other data. 


ELASTIC STOP NUT CORPORATION 
4aP =: 2334 VAUXHALL ROAD = =+ ~— UNION, NEW JERSEY 
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HETHER to give a con- 
sumer product more eye- 
appeal, or to add a safety 


feature to an industrial machine, 
better quality, more dependable 
Pilot Light Assemblies can go a 
long way toward improving your 
products. Through skillful design, 
precision engineering, finest ma- 
terials and specialization, we've 
become one of the world’s largest 
exclusive manufacturers of Dial and 
Jewel Assemblies. Standard and 
special types in great variety and 


any quantity available at moderate fe 
cost. { Gf fa lRx 
Our engineers will gladly assist with ... Cad '\\\\\\ y 
your problems. Check up on the py sae Sat 
exclusive features of our patented © 

units. PAT. NO. 2220516 


WILL YOU WRITE FOR OUR CATALOG? 
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1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 
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Locking Zor 
A WAY TO GIVE 
YOUR PRODUCT NEW 


SALES APPEAL? 


PILOT LIGHT 
ASSEMBLIES 


nee pads possess a high degree of damping 
and make good isolators for absorbing im- 
pacts from heavy machines. Where machine is 
fastened to supporting structure, bolts are 
isolated with felt to prevent “bridging.” 


densers, blowers and similar machines. They are made 
in capacities ranging from 40 to 105 lb. per in. 
of length, depending on the durometer hardness of the 
rubber employed, and can be adjusted for different 
loads by varying the length. 


RUNCATED, cone-shaped, rubber mountings are 
conveniently used with small air conditioning equip- 
ment. They are also useful for compressors and re- 
frigerating units, when mounted so as to carry the load 
in compression. Small rubber cylinders make good 
mountings for delicate recording instruments which are 
likely to be affected by vibration in the support to 
which they are attached. They are most convenient 
and effective when loaded in shear, but may be used 
to carry considerably heavier compressive loads. Rub- 
ber rings are often used in small single-phase motors in 
order to support the rotor bearings so that they are 
extremely stiff against vertical or lateral displacements. 
Cork deflects less per unit load than either rubber or 
steel springs and is used mainly in compression, although 
occasionally it is used in combined shear and compres- 
sion. Standard isolation units for use directly under a 
machine are available in sizes capable of handling loads 
of from 50 to 1000 lb. Cork can also be used in the 
form of pads under machine footings, or in sheet form 
to line foundation pits for large installations. In the 
latter case, the important detail is to distribute the load 
over a sufficient area and to have the cork of sufficient 
thickness so that its natural structure will not be broken 
down. Recommended loadings range from 500 to 3000 
lb. per sq. ft., for 3-in. thicknesses and from 1000 to 
3000 lb. per sq. ft. for 11% in. thicknesses. 
Because of their damping effects, cork isolators are 
effective at low frequency ratios for reducing the ampli- 


THIS IS USUALLY BETTER THAN THIS 
WHERE tall, 


narrow, or 
top - heavy ma- 
chines offer objec- 
tionable horizontal 
motion, vibration 
isolators should be 
turned so as_ to 
stiffen their resist- 
ance to it. 
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To the Metal-Consuming Industries: 


To eliminate bottlenecks in defense production, 
the National Defense Commission has directed 
two important requests to metal -consuming 


industries: 


1. Magnesium producers should allocate their 
entire stocks to defense industries for the 


time being. 
< 


2. Non-defense industries should give attention 
to means for replacing aluminum in their 
products with other materials . . . including 
plastics. 


Production experience indicates that in addition 
to magnesium and aluminum, defense indus- 
tries will also have increasing demands for 
brass and zinc, as well as for stainless and thin 
gauge steel. 

At a time when national defense needs 
priority metals, Monsanto Chemical Company 
is placing its broad experience in plastics at 
the disposal of those non-defense manufacturers 
whose present product designs call for these 


vital defense materials. There are ample sup- 








plies of six basic Monsanto Plastics which can 
be successfully used to replace cast or stamped 
metals in a wide variety of large scale uses. 
Already defense metals have been replaced 
with plastics in cases, cabinets or housings for 
business machines, radios, scales and vacuum 
cleaners. Sizeable quantities of strategic metals 
have been saved for national defense through 
the use of plastics for kitchen utensils, flash- 
light cases, cameras and many other consumer 
goods items. On the production lines, as well, 
plastics are bringing new advantages in speedier 
manufacturing, high dimensional accuracy, elim- 
ination of hand finishing operations. There is 
no bottleneck in plastics molding facilities 
such as already exists in many types of metal 


fabricating equipment, notably screw machines. 


To assist the manufacturer who is presently 
using metals necessary in any degree for de- 
fense work, Monsanto has prepared a special 
Report on Plastics as Replacement Materials. 
Your copy will be sent on request, together 
with names and addresses of capable plastics 
molders and fabricators. 





MonSANTO CHEMICAL COMPANY 


PLASTICS DIVISION - SPRINGFIELD, MASSACHUSETTS 
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(Neoprene) 


PRECISION 


BEARING— 


RUBBER (Neoprene) 


INSULATED , 
PILLOW BLOCKS sitence 


Sound-insulated by a cushion of oil-proof 
Neoprene, this new Ahlberg Pillow 
Block provides quiet anti-friction efficiency 
for air-conditioning equipment. It is the ideal 
precision unit for silent operation and eco- 
nomical installations on light-duty equipment. 


Its trim all-metal housing and frictionless, 


labryinth-type seals provide full protection for 
its quality Ball Bearings. 


Write for Bulletin EDR which gives full 


specifications and prices. 


AHLBERG BEARING COMPANY 


Manufacturers of €28) Master Ball Bearings 


3030 West 47th Street - - - Chicago, Ill. 








tude of vibrations and for cushioning shocks such as 
occur on punch presses, mold-jarring machines, etc., 
which operate with severe vertical impacts. Heavy cork 
slabs, ranging in thickness up to 8 in., are satisfactory 
for natural frequencies as low as 420 cycles per minute. 
Cork blocks are effective for isolating compressors, small 
punch presses and machines with overhanging drives 
which ordinarily tend to rock when resiliently mounted. 

Felt, in its softer forms, is often used for a cushion- 
ing material under various types of delicate measuring 
instruments, clocks, precision machinery, testing machines, 
and similar products which require isolation from out- 
side sources of vibration. Coarser and heavier types of 
felt are used as base pads under presses, stokers, pumps, 
air conditioning units, broaches, wire twisters, looms, 
sewing machines, shears, etc. Ass in the case of cork, 
felt in general possesses a high damping coefficient which 
makes it effective as an isolator in the region of resonance, 
but which limits its isolation effectiveness at high fre- 
quency ratios to about 70 per cent. 

The field of heavy loading ranges from 10 to 50 |b. 
per sq. in. for thicknesses of 14 to one in. Experiments 
in loading felts over an appreciable time indicate that 
when a good grade of felt is loaded to 30 lb. per 
sq. in., the permanent set will be not more than 6 per 
cent of the original thickness. Another grade, loaded 
to 50 |b. per sq. in., shows a permanent set of not 
more than 5 per cent. Special types of felt, designed 
for extremely severe operating conditions, are avail- 
able for loadings in excess of 1000 lb. 

The atmospheric and temperature conditions under 
which vibration isolators must function may often be 
the deciding factors in determining the type of material 
to be used. Steel springs are not affected by high 
operating temperatures, atmospheric conditions, oils, 
greases, etc. Rubber is largely impervious to chemical 
and abrasive action, but is generally not recommended 
for continuous exposure to temperatures beyond 150 
deg. F. Contact with oils and solvents such as paints, 
lacquer vehicles and thinners, hydrocarbons of all types, 
and chlorinated solvents should in all cases be avoided 
because of their swelling and weakening effects. Syn- 
thetic rubber-like materials can withstand relatively high 
temperatures and are resistant to oils, chemical action 
and oxidation. Felt is oil and water resistant but is 
attacked by strong acids and alkalies. Cork is un- 
affected by oils, water or temperature. 





OMPRESSION rubber mountings (A) are 

particularly useful on refrigerating units, 
compressors and electric motors. Cylindrical 
type is also effective when loaded in shear. 
Flexible couplings (B) with rubber inserts 
prevent transmission of sound ordinarily carried 
through drive shafts, and effectively absorb 
torsional vibrations. 
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Have You Seen This 


Ps ME ka 
OVERLOAD APPLIANCE 


It would be difficult to compute 4 HT h ts fs m= . A 0 | a 
the overload capacity of this big | 

fellow. The more you overload 

him, the better he works. 


It is the same with Pure Carbon 
brushes. Many users of motors 
equipped with Pure Carbon 
brushes use the motors for years 
without ever being aware that 
there are any brushes on the 
motor. 


This is what Pure Carbon 
brushes are designed to do: to 
perform their duty silently and 
efficiently so that the user has 
no occasion to even know that 
there are brushes on the ma- 
chine. This means overload 
capacity that will tear the motor 
Brush problems are our specialty. apart, if necessary, before the 


Address your inquiries to us. NN) brushes cease to perform their 
Our engineers are available proper functions. 





without obligation. 


TT | 


. MARYS, PENNSYLVANIA 


PLASTICS CAN DELIVER | 4 proven PERFORMER UNDER 
| @ icon indusey, cgopeaing wholeheatealy | EXTREME SERVICE CONDITIONS 


with the National Defense Council, is con- 
fronted with the greatest production problem it 


has ever feced. Av peablem of eucede seoduntion If you need a motor that does its job in spite 


of a vast amount of rearmament equipment and of mud or sand, water or air, heat or frost, 
supplies at a time when machinery is at a premium, consider this rubber-sealed, WATERPROOF 
when there is a shortage of skilled labor and a Del Rail Its ability Netenil 
scarcity of some essential materials. In addition, elco Appliance motor, Its ability to “stance 
Industry faces the problem of carrying on the the gaff’ is already proven by the hundreds 


uninterrupted production of peacetime require- 
ments and of preparing to meet the intense com- 


petition bound to occur when peace is once Other important features include balanced 
more restored. New products must be developed 


—old products re-designed and other materials armatures, made possible by ten-bar com- 


employed in place of those required exclusively mutators whose even number of slots per- 
for defense purposes. 


of thousands now in use in car heaters. 


| | mits balanced winding . . . sealed lubrica- 
i i ; } | ° e . ° . 
Fortunately, most Plastic Materials can be supplied | tion, with the lubricant retained in the 


in quantities sufficient for both defense and peace- | | : ; p f 
time requirements. | | bearings and oil wick for the life of the motor 
...completely taped field coils that provide 


consideration right now to the use of PLASTIC full insulation. 
MOLDED PARTS in solving their production 


problems, 


| 
Electrical Engineers should therefore give careful | | 


Our engineers will gladly give you full details and 
| furnish estimates on your present or future needs. 
Our Engineering Staff will | 


| 
| cHICAGO MOLDED [aeseumepmeabenn 


PRODUCTS CORP. ROCHESTER, N. Y. 


1024 No. KOLMAR AVE. CHICAGO, ILL. 


MARCH 1941 107 











































“Like Adding Five Extra 
Draftsmen To Our Staff!” 


@ Right now—when drafting speed is essential—you can 
multiply the effectiveness of your drafting staff with the 
Bruning-Wallace Drafting Machines. For example, if 
Bruning-Wallace Drafters save only 10% of drafting time, 
equipping a force of 50 men with these modern drafters is 
like adding five extra draftsmen to your staff! 

As a matter of fact, Bruning-Wallace Drafters cut drafting 
time 25% to 40%—as surveys have repeatedly shown. That’s 
a worthwhile increase ir drafting effectiveness — especially 
now when draftsmen are scarce. 

Bruning-Wallace Touch Control Drafters assure smooth, 
speedy and accurate drafting. With their ease of use, and 
their precision construction, these drafters lead the field to- 
day. A free, fully illustrated booklet will show you why you 
can cut engineering costs with Bruning-Wallace Touch Con- 
trol Drafting. Mail the coupon! Charles Bruning Company, 
Inc., 100 Reade Street, New York. 


BRUNING Sa 197 


- SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit 
Houston * Kansas City * Milwaukee * Newark ° St. Louis 
Pittsburgh * San Francisco * Seattle 














CHARLES BRUNING CO., Inc. 1121-202A 
100 Reade St., New York, N. Y.; 445 Plymouth Court, 
Chicago, Ill.; 919 S. Maple Ave., Los Angeles, Calif. 


Gentlemen: Please send me free booklet on Bruning- 
Wallace Drafters. 






Use of Vital Metals Restricted 


Conservation of strategic metals for defense purposes and the 
substitution of other materials in non-defense products are 
among the chief aims of the Office of Production Management. 

Due to a shortage of zinc, essential in brass manufacture, steps 
are being taken by that industry in cooperation with the govern- 
ment to complete new zinc processing plants and curtail its non- 
defense use. Zinc-using industry groups are in many instances 
swinging over to other and less scarce materials. 

Official action just taken by the Office of Production Manage- 
ment has directed manufacturers and fabricators of magnesium to 
supply this metal to makers of defense articles and equipment 
for a period of 90 days, exclusive of all other demands, unless 
it would result in needless loss not to complete items now in 
process of manufacture. 

In describing the aluminum supply situation, the priorities divi- 
sion pointed to two things which had had adverse effects, namely, 
a cutting off of aluminum imports and a lack of the development 
of expected power sources as rapidly as had been anticipated. 
One step taken to safeguard the nation’s supply of this metal has 
been to request airplane manufacturing companies to save alum- 
inum scrap for return to the original producer. Although no 
formal ruling has yet been made, the division has urged com- 
panies using the metal in non-defense manufactures to turn im- 
mediately to the possible use of substitutes. 

Redesign of products, using materials other than such important 
metals as copper, aluminum, zinc, nickel, stainless steel, etc., has 
been started by manufacturers in industries classified as non- 
essential. Refrigerator engineers are said to be planning 1942 
models with a minimum of metal in them, and in washing ma- 
chines a molded plastic agitator has replaced a metal one. 


Machine Tool Production Accelerated 


Anticipating a total machine tool production of $750,000,000 in 
1941—an increase of $300,000,000 over 1940—the industry is in 
complete accord with various plans for surveying existing machine 
tool facilities so that all machine tools now standing idle, or 
used only part time, may be put to work to the utmost of their 
capacity, according to Clayton R. Burt, chairman of the defense 
committee of the National Machine Tool Builders Assn. “We 
are confident that the $750,000,000 goal may be reached by 
increased subcontracting, by working overtime, by maximum util- 
ization of equipment, and by plant expansion where necessary,” 
stated Mr. Burt. “The industry feels confident of its ability to 
meet national defense requirements as rapidly as these require- 
ments materialize.” 


Business-Government Cooperation Needed 


Development of a program which will contribute to “our total 
security’—moral, physical and economic—was the keynote of 
an address made by Charles E. Wilson, president of General 
Electric, before the mid-winter convention of the American Insti- 
tute of Electrical Engineers in Philadelphia during the latter part 
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* Why risk expensive die changes on plastic parts 
used for experimental models? Use blank stock 
handles, knobs and dials. Then, let Rogan add 
the finishing touches by branding in the markings. 


CUT DIE CHANGE AND MATERIAL COSTS 


on new and regular line products, by standardiz- 
ing your molds. Here, again, let Rogan brand 
in your designs, lettering and markings—easy to 
change on standard molded parts by the Rogan 
branding method. 


AS PERFECT AS MOLDED LETTERING ITSELF— 


Rogan Deep Relief Branding fuses your design 
and marks with Plaskon, Durez, Bakelite or other 
plastic materials. Lettering is clear, sharp and 
clean. Will not scratch or rub off. Easy to read. 


TRY ROGAN BRANDING ON PLASTICS TODAY! 


Low in cost — changes on plastics become a mere 
detail — help you meet early delivery dates — and 
the SAVINGS are almost incredible. 


WRITE TODAY for full details of the Rogan Deep 
Relief Branding method. No obligation. 


ROGAN 


BROTHERS 
180 N. Wacker Drive, Chicago, Ill. 


Makers of 
% THERMOLAIN 
* VITROLAIN 
% LAVOLAIN 
% HUMIDOLAIN 
% NU-BLAC 
% Commercial White 


PORCE 
41 Muirhead Ave. 


STAR 


PORCELAIN 


for over 37 years”’ 


Ed. Doolan 


Every one of the many dies, 
possibly 5,000 to 6,000, was 
made under the supervision 
of, and actually worked on 
by this man. There's no sub- 
stitute for that kind of experi- 
ence. The care in making dies 
cannot be over-emphasized 
because that operation is a 
highly important contribution 
to the quality and performance 
of STAR PORCELAIN parts. 


OMPANY 
TRENTON, N. J. 
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For those extra-difficult 
time control jobs . .. as 
well as ordinary ones . 

use Paragon Timers and 
Time Delay Relays. The 
many Paragon models are 
precise and dependable 
to the highest degree; are 
operated by powerful, 
slow-speed, self-starting, 
synchronous motors. They 
represent the top achievement of an engineer- 
ing organization which has specialized in 
designing and manufacturing time control 
instruments for 36 years. Submit your timing 


problems to Paragon. 


PARAGON ELECTRIC COMPANY 


Builders of Control Instruments since 1905 


37 WEST VAN BUREN ST., CHICAGO, ILLINOIS 


USED WHERE QUALITY IS A NECESSITY 


Leading manufacturers of precision equipment specify PINCOR D. C. 
Motors. Particularly recommended for radio band-switching and antenna 
reels, for the operation of aircraft landing flaps and other equipment, 
PINCOR Motors may be furnished for a vast variety of other special pur- 
poses. Write or wire your requirements. PINCOR engineers are at your 


service. 
_ . Other PINCOR Products: Rotary Converters, Dynamotors, Motor- 
_ Generators, Gas-Electric Plants, and Centrifugal Pumps. 


PIONEER GEN-E-MOTOR 
ads CHICAGO, ILLINOIS 
Vie) 


Export Address: 25 Warren Street, N. Y., N. Y 
Cable: SIMONTRICE, New York 





















of January. He outlined a broad plan for “arm-in-arm" coopera- 
tion between private business and government through four stages 
including the period of rearmament for defense and afterwards, 
warning that “we might very readily delude ourselves if we fall 
into the error of laying our plans on the premise that when the 
next peace papers are signed, the national emergency will cease, 
and we shall return to that nebulous state known as ‘normal liv- 
ing’ . . . In my belief, world conditions in 1943, and 4, and 5, 
coupled with an acceleration in the obsolescence of defense mate- 
rials, will require this nation to devote much more of its energy 
and its substance to defense production than is generally believed 
probable by the majority of people today. Therefore, while | 
believe that the peak of defense production and employment will 
be passed during the next two to four years, I am also of the 
opinion that the prospective reduction in employment, after this 
point has been passed, may be measured in terms of three to six 
million people—rather than ten to twenty million, as some quite 
sincerely believe.” Mr. Wilson outlined a program of three periods 

-the first the “recovery stage,” the second, the “stabilization stage,” 
and the third, the “free enterprise challenge stage” because in the 
latter the private enterprise system would presumably then meet 
its most severe test. 


Nema Tests Pre-Conference Meeting Plan 


Under a new plan of holding pre-conference Nema meetings to 
relieve the heavy schedules during the weeks of the regular mid- 
winter, spring and fall conferences, eight engineering and other 
committee meetings were held in Cleveland in mid-January. Each 
meeting was so arranged that only one was in progress at any one 
time, thus avoiding conflicts. 

In accordance with the plan, the meeting dates are chosen so 
as to occur not less than 30 days before the beginning of the next 
regular Nema conference. This period permits the completion 
of letter ballots, distribution of minutes, etc., and allows committee 
members to obtain the opinions of other members of their companies 
prior to final adoption at section meetings. 


Limits of Electrical Hazard 


Experiments conducted by Charles F. Dalziel, assistant professor 
of electrical engineering at University of California, Dr. John 
B. Lagen, and i: L. Thurston, to show the effects of electric 
shock on man, with results obtained on dc. and 60-cycle ac., 
offered the basis of a paper, “Electric Shock,” which was pre- 
sented at the American Institute of Electrical Engineers’ winter 
convention. 

Briefly reviewing the effects of power-frequency currents on 
man, the authors pointed out that the threshold of perception is 
about one milliamp. when electrodes are held in the hands; a 
very faint tingling sensation is first felt. From 15 to 20 milliamp. 
the muscle contractions are severe and painful, and a sensation 


MEETINGS AHEAD 


March 3-7. American Society for Testing Mate- 
rials. Spring meeting, Washington, D. C. R. E. Hess, 
260 S. Broad St., Philadelphia, Pa. 

March 17-22. National Oil Burner Progress Ex- 
hibition and Convention. Sponsored by Oil Bumer 
Institute, Philadelphia, Pa. C. F. Curtin, 30 Rockefeller 
Plaza, New York, N. Y. 

March 24-29. American Society of Tool Engineers. 
Annual meeting, Detroit, Mich. Ford R. Lamb, 2567 W. 
Grand Blvd., Detroit, Mich. 

March 25-29. Machine and Tool Progress Exhi- 
bition. Sponsored by American Society of Tool Engineers, 
Detroit, Mich. Ford R. Lamb, 2567 W. Grand Blvd., 
Detroit, Mich. 

April 1-3. American Society of Mechanical En- 
gineers. Spring meeting, Atlanta, Ga. C. E. Davies, 
29 W. 39 St., New York, N. Y. 

April 14-16. Machine Tool Forum. Annual meet- 
ing, East Pittsburgh, Pa. Sponsored by Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
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" ELECTRICAL CONTACTS 
: by BRAININ 


The photo above shows a battery of Cold Headers at the Brainin 
plant. These precision machines produce the rivets which are used 
in electrical contacts. Brainin can supply your regular requirements 





- to your specifications, in silver, platinum, palladium and their 
mid- alloys. The making of laminated sheet and wire, bimetals, com- 
other posite rivets and screws is another phase of our complete service. 
Each Prompt attention given to all inquiries—whether on regular require- 
y one ments, in reference to materials and designs for new applications, or 
for the redesign of existing products. 

Pn so 
/ next THERMOSTATIC BIMETAL 

Rite PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 
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i FOR ALL 
— PURPOSES 


@ Makes no difference what your 
condenser needs may be—motor- 
Starting, power-factor correction, 
spark suppression, radio interfer- 
ence elimination, filtering, timing— 
regardless, just specify Aerovox. 


The largest line of standard con- 
denser types is available to you. 
And our engineers will gladly col- 
laborate in developing special con- 
densers if your requirements are 
far out of the ordinary. 


Ask for DATA... 


Latest catalog sent on request. 





Write on business letterhead, stat- 
ing your condenser problem, for 
suggestions, specifications, quota- 


tions, samples. 
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EW BEDFORD. MASS. 


IN CANADA: AEROVOX CANADA. Limited Hamilton. O 
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One of the bright spots in modern high speed 
production is the increasing use of G-E laminated 
Textolite for insulation and structural support in 
a great variety of industrial applications. 


In some industries, for instance, one use of the 
material is for terminal boards where its in- 
sulating properties are supplemented by its 
durability, easy machinability, light weight, 
corrosion resistance and good printing surface. 


It is difficult, as a matter of fact, to conceive of 
a non-plastic material meeting all these require- 
ments. But G-E laminated Textolite is an unusual 
material manufactured under rigid control and 
fabricated to specification. 

* # * 


For a copy of our new booklet “One Plastics Avenue,’ 
write Plastics Department, General Electric Co., One 
Plastics Avenue, Pittsfield, Mass. Sales offices in New 
York, Chicago, Cleveland, Fort Wayne, Meriden, 
Philadelphia, Lynn, Rochester and Detroit. 


PD-153 





OHMITE fae 
i fole Gag; 
OT Tae 


Get quick service from world’s largest stock 
of Rheostats, Resistors, Tap Switches 


Here at one source is the largest, most complete 
stock of close-control rheostats, wire-wound re- 
sistors and high-current tap switches in the world. 
Hundreds of thousands of units in a wide range of 
types and sizes—available for immediate shipment. 
Thousands of cores more on hand, ready to be pro- 
cessed into the exact units you require—available 
with many types of terminals and mountings. Ohmite 
Engineers also will be glad to assist you in designing 
special units. 

* Write for your copy of the 96-page Ohmite Industrial 
Catalog and Engineering Manual No. 40. 


OHMITE MANUFACTURING CO. 


4806 Flournoy Street, Chicago, U.S.A. 
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of mental discomfort may appear. At 20 milliamp. or higher 
the chest muscles become involved, and breathing becomes some 
what difficult. Up to a certain point an individual can. still 
release the electrified wire in spite of the involuntary contrac- 
tions. Of the 114 men tested on 60-cycle ac., the average let-g 
current was 15.5 milliamp., and the highest was 21.6 milliamp 
The minimum current necessary to produce ventricular fibrilla- 
tion in man has been estimated to be about 100 milliamp. for 
shock durations of 3 sec. or longer. 

Repeated tests made to determine the smallest current that 
could be felt indicated that the 60-cycle threshold current for 
115 men was: 1.1 milliamp. average, 0.4 milliamp. minimum 
4.0 milliamp. maximum. The results are in close agreement with 
the generally accepted value of 1 milliamp. The threshold of 
perception for dc. for these 115 men was: 5.2 milliamp. average 
2.2 milliamp. minimum, 12.6 milliamp. maximum. 

Having taken all factors into consideration, the authors ar 
of the opinion that a reasonably safe 60-cycle ac. for man is 8 
to 9 milliamp. and the maximum safe dc. for man at least 80 
milliamp. Until adequate investigations have been made, no 
figures are stated regarding the safe values for dc. and 60-cycle 
ac. for women and children. 


Appliance Sales Show Marked Gains 


Washing Machines. December 1940 was the second high 
est December in washer sales, totaling 92,474, compared with 
77,270 in December, 1939, up 19.6 per cent, but off 8.2 per 
cent from the November 1940 sales of 100,787. Sales for the 
year aggregated 1,552,666 compared with 1,433,256 in 1939, 
increase of 8.3 per cent, according to the American Washer and 
Ironer Manufacturers Assn. 

Ironers. Sales in December, which amounted to 23,191, 
advanced 95.6 per cent over 11,854 in December 1939 and 22.2 
per cent above the November total of 18,925. Total for the 
year reached 175,466, an increase of 38 per cent over 127,093 
units in 1939. 

Vacuum Cleaners. Industry sales for December totaled 
161,311 units against 155,201 for December 1939 and 151,673 
for November 1940, respective gains of 3.9 and 6.3 per cent. 
According to the Vacuum Cleaner Manufacturers Assn., total 
for the 12 months was 1,743,443 units, 21 per cent over the 
1,436,198 sales in 1939. 

Refrigerators. Domestic household units sold during De- 
cember amounted to 107,176 compared with 86,011 in Decem- 
ber 1939 and 74,233 in November 1940, increases of 24.5 and 
44.3 per cent. Nema has reported sales for 1940 amounting to 
2,528,566 in comparison with 1,819,641 in the previous year, 
up 38.9 per cent. 

Electric Ranges. December sales totaled 24,626, up 83.5 
per cent from the previous December's figure of 13,429 but 
slightly below the November 1940 total of 25,248. According 
to Nema, units sold during the year 1940 amounted to 404,239 
while 296,846 were sold in the previous year. 36.1 per cent gain. 

Oil Burners. Total shipments in December amounted to 
16,535 as compared with 13,300 in December 1939, increase of 
24 per cent, and 24,199 in November 1940, decline of 31.5 per 
cent. According to the Department of Commerce, shipments for 
last year amounted to 264,232, 22.9 per cent above the previous 
year's total of 215,030. 

Mechanical Stokers. Sales for the month of December 
amounted to 6,357 as compared with 4,969 for December, 1939, 
advance of 27.9 per cent, and 10,845 for November 1940, down 
41.3 per cent, according to the Department of Commerce. Stoker 
sales for 1940 aggregated 151,905, 45.7 per cent over the pre- 
vious year's total of 104,289. 


Electrical Engineers’ Role in Defense 


Enlistment of the far-reaching resources of the electrical engineer- 
ing profession in the Army, Navy and in defense production was 
the theme of a recent series of 15-minute broadcasts, sponsored 
by the American Institute of Electrical Engineers and arranged 
through the educational division of the National Broadcasting Co. 
The first program, in which Joseph W. Barker, dean of engineer- 
ing, Columbia University, participated explained the part being 
taken by the electrical engineer in the nation’s power and com- 
munication facilities and transportation systems; the second program 
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LAVITE has a specific 
~ of only 2.5 to 


* 
Water absorption S.1.5 
0.001 per cent. 

* 
Per cent power factor 


$.1.5 at 60 cycles was 
only 0.0165. 


*« 
Dielectric constant at 


60 cycles was 5.9— 
1000 KC 5.4. 





FOR PERMANENT DIELECTRIC 
AND MECHANICAL PROPERTIES 


Where an insulation material is required 
that will be resistant to destructive 
forces year in and year out. . . consider 
LAVITE, the steatite ceramic that can 
be machined quickly and easily. It 
won't rot, corrode or disintegrate, and 
will not deteriorate from heat, cold or 
moisture. A phenominally low loss 
factor also gives LAVITE a vital extra 
advantage. Why not specify LAVITE 
for your next application; you'll find 
new substantial economies and greater 
service life. Write for samples today. 


VA ee 


Main Office & Works: Chattanooga, Tenn. 


tt me Ali 3 Cleveland mur ul) Chicago 
145 Verick St. 13000 Athens Ave. 179 Melrose Ave. 549 W. Randolph St. 
J. A. Tompkins Late GL) ng Needham, Mess. 


Los Angeles, 4116 Avalon Blvd., Electrical Manufecturers Supply Co. 


Pulp Products Department 


PS ee oe 


230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Hil 
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Large Stocks... Uniform High Quality... 
Immediate Shipment « « « Principal products include— 


Alloy Steels. Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets. Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 













































MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 








Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Adres 










described the part he plays in the army. The third broadcast told 
how the resources of electrical engineers are utilized in the Navy. 
Succeeding discussions related to the activities of electrical en- 
gineers in the defense industries, as described by Marvin W. 








BETTER SPRINMRIEU EN SSI 
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e 
Aah Smith, vice president of Westinghouse Electric & Mfg. Co., and 
a Sod R. C. Muir, vice president of General Electric; the mobilization 

of the electric power facilities of the nation for defense; and the 


a iN story of electrical research as told by Dr. Frank B. Jewett, vice 
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head president of the American Telephone and Telegraph Co., and 


other engineers. 


A.S. A. Acts Quickly on Emergeney Standards 


Adoption of a special method for quick action in developing 
emergency standards needed for defense purposes has been an- 
nounced by the American Standards Assn. This method will 
make it possible to tum out standards for parts and materials 
used in defense production as rapidly as is consistent with a good 
technical job. The emergency procedure will empower special 

























Look over the parts |. committees to act for the association in starting new work, appoint- 


lustrated. The one 
needed for your prod- 


ing technical committees, and in approving emergency standards. 
All such standards will be published in a distinctive format 
that cannot be confused with regular American standards. After 


uct may not be shown the emergency has passed, the newly adopted procedure provides 
but Hubbard can stil] that “the defense emergency standards will be reviewed by the 
ahi it appropriate committees, and approved, amended, or withdrawn, 


through the regular procedures of the association.” 
Describe your problem; 
send in your drawings, 
or samples. Geta 
Hubbard quotation. 


Energy Output Increases Further 


For the week ended February 15 production of electricity by 
the electric light and power industry was 2,810,419,000 kw.-hr 
against 2,823,651,000 kw.-hr. in the preceding week and 2,475,- 
574,000 kw.-hr. in the comparable week of 1940, up 13.5 per 
cent. Statistics given out by the Edison Electric Institute indi- 
cate an output of 11,293,719,000 kw.-hr. in the four weeks ended 
February 15, compared with 10,105,404,000 kw.-hr. in the like 


period of the previous year, up 11.7 per cent. 


Morgan G. Farrell Passes Away 


After an illness of several weeks, Morgan G. Farrell, a forme: 
editor of Exvectrrica MANUFACTURING, died on February 3 
at the age of 55. Mr. Farrell, connected with Farrell-Lees Asso- 
ciates, industrial engineers in New York City, at the time of his 
death, had been a prolific writer of articles on aviation, nautical 
and engineering topics. Prior to his association with The Gage 
Publishing Co., Mr. Farrell was editor of “Building Investment,” 
“Industry Illustrated” and “Mill and Factory.” 


With STANLEY 


Electric Soldering lrons 


f SS 
Y Y¥ 













Electrical Goods Orders at New Peak 
Surpassing — all 
previous totals, 
the value of 
new orders 
booked for 
electrical 
goods during 
1940 increased 
64.8 per cent 
over 1939, and 
was 34.4 per 
cent above 
1999's peak. 
According to 
Statistics re- 
leased by the 
Department of 
Commerce, 
orders booked 
during the 
fourth quarter 
of 1940 rose 
F | 95 per cent 

over the third 

Quarter and 

STANLEY TOOLS 102.7 per cent 
| over the fourth 


quarter of 
1939. 
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“ Armor 


Screw * Plu . 
CS Tip (ys Tip Q) = 
of Q) ip 

No costly delays due to lost heat when you 
standardize on Stanley Electric Soldering 
Irons. Their solid copper cores and “valve 
seat” joints conduct heat to tips without 
waste. Hermetically sealed heating heads 
protect windings and cores from air, flux 
fumes and moisture. 
















Stanley Electric Soldering Irons come in 8 
sizes, from 52 to 435 watts, with your choice 
of Screw Tips, Plug Tips or Armor Clad Tips. 

For occasional use, specify the popular 
priced Victor Soldering Irons. Free folder 
gives full story! 


DIVISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U. S. A. STANLEY 


TRADE MARK 
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LEADERSHIP 





"TOASTMASTER' depends on WILCO 


Puzzled over the proper con- 
tact materials for your prod- 
uct? Then doas the McGraw 
Electric Co. — Maker of 
‘Toastmaster’? Products 
and thousands of other in- 
dustrial leaders do. Consult 
with — Wilco pioneer in the 
development of scores of va- 
rying contact materials. 
Benefit from 26 years of ex- 
perience in the research, man- 


ufacture and sale of every 
known kind of electrical con- 
tact. Utilize products that 
have proved their accuracy 
and reliability under every 
conceivable kind of labora- 
tory and field test. Write for 
*“Wilco Blue Book of Thermo- 
metals’ —The H. A. Wilson 
Co., 105 Chestnut Street, 
Newark, N. J. Branch Off.: 
Detroit, Mich.,& Chicago, IIl. 





ELECTRICAL 


CONTACTS 


PLATINUM... IRIDIUM... SILVER... INLAY... OVERLAY... LAMINATED .. . TUNGSTEN 















D Z cartrince FUSES 
AND FUSE FITTINGS 


. .- for Industrial, Household 
and Marine Use! 


Every house, factory or ship—wired with European 
type electrical materials—can now obtain all needed 
replacement parts from one reliable source. 

















Armessen Electric Company manufactures a full line 
of European type electrical installation materials, in 
strict accordance with European sizes and standards. 
If you require: 


D Z Cartridge Bottom Screws 










Fuses 
Fuse Caps Continental Plugs 
And Receptacles 
Fuse Cutout European Watertight 
Boxes Marine Plugs & Boxes 








. . . you'll be interested in Arnessens's latest catalog 
covering the complete product line. Write for your 
free copy, today! 


ARNESSEN ELECTRIC COMPANY 
116 BROAD STREET - NEW YORK CITY 


CABLE ADDRESS “ELECRAFT, N. Y.’’ 
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Used for holding end ring in- 
sulation to transformer lamina- 
tions. 


TRANSFORMER 
CONSTRUCTION 


Here again the “Scotch Tape” way 
saves time and material in the as 





sembly of transformers. Used for sealing ends of 
varnished cambric to prevent 
Scotch Electrical Tapes are pressure unwinding. 


sensitive and easy to apply... 
no moistening or heating required. 
Dielectric strength, adhesive “tack,” 
thinness and tensile strength are in 
correct balance to give complete 
satisfaction. 





Use the coupon below to request a 
free sample roll for test in actual 


Used for quick, economical 


: ; sealing of fibre inner layer in- 
production operations. sulation. 


let M11: nO 


MINNESOTA MINING & MFG. COMPANY 


SAINT PAUL MINNESOTA 


ABRASIVES, Ltd., 154 Pear! St., Toronto, Can 



















Minnesota Mining G Mfg. Company, 
Saint Paul, Minnesota EM341 


Gentlemen: Please send 
SCOTCH Electrical TAPE Sample Card. 
SCOTCH Electrical TAPE Sample Roll 
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GENERAL GEORGE W. GOETHALS 
DID BIG THINGS... & 


ee TF : 
ON TIME General Goethals J / > 
built the Panama Canal after other [ - \ 







































great engineers had failed. His un- ho 
canny grasp of details and genius for 
organizing, together with his out- \y 
standing ability, all contributed to 
his performing a monumental work 
and completing the job in 1914, 
a year before the appointed time. 


Ts, 





does big things in 
molding plastics 
—on time 


is doing many notable things in 
producing molded plastic parts. Units of unusu- 
ally large dimensions are well within the range of 
our mammoth presses; and requisitions for hun- 
dreds of thousands of parts monthly are handled 
with ease by our large capacity plant. 


With our modern equipment we can give positive 
assurance that deliveries will be made as specified 
and that quality and finish will be maintained at 
high standards. All operations are under one roof, 
under one direction, from making the molds to 
providing metal inserts where required. Let us 
bid on your next job. 


The GENERAL INDUSTRIES Co._— 


Molded Plastics Division Olive & Taylor Sts., ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU: CAMDEN, N. J., Phone Camden 2915 

CHICAGO, Phone Whitehall 4343 NEW YORK, Phone Longacre 5-4107 

DETROIT, Phone Madison 2146 * INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 © ELYRIA, Phone 2238 









About People You Know 


Frank D. Newbury, A. C. Streamer, R. A. McCarty 
and Bonnell W. Clark have just been named vice presidents 
of Westinghouse Electric & Mfg. Co. Mr. Newbury, manager 
of the emergency products division, a post created in July, 1940, 
has spent his entire business career with Westinghouse since he 
enrolled in the training course at East Pittsburgh in 1903. He 
became a design engineer, and after various promotions was ap- 
pointed assistant to vice president in 1935, in connection with 
budgets and other administrative problems. In 1938 he was 
made director of the new products division. 





F. D. NEWBURY A. C. STREAMER 


A. C. Streamer, general manager of the East Pittsburgh divi- 
sion since 1939, has been connected with the development of large 
power equipment since he joined the Westinghouse training course 
in East Pittsburgh in 1908. 

R. A. McCarty, manager of the steam division, went to work 
for Westinghouse in 1903. He was successively design, section 
and division engineer at East Pittsburgh, to become in 1930 man- 
ager of the generator engineering department. In 1937, Mr. 
McCarty was made manager of the small motor plant at Lima, 
Ohio, and in 1938 manager of the steam division. 

Bonnell W. Clark, president of the Westinghouse Electric 
Supply Co., became its general manager in 1929, vice president 
and director in 1932, and president in 1937. 

L. E. Osborne, manager of manufacturing and engineering 
for the Westinghouse merchandising division, has been granted a 
leave of absence to join the staff of the Defense Commission's 
Office of Production Management in Washington. John H. Ash- 
baugh, formerly engineering manager at the East Springfield works, 
has been appointed assistant manager of manufacturing and en- 
gineering for the merchandising division. He will maintain his 
headquarters in East Springfield but will be responsible for the 
work at both Mansfield and East Springfield. 

Louis R. Botsai has been appointed manager of the gearing 
department at the Westinghouse East Pittsburgh division. He was 
formerly sales manager of the small motor division at Lima. 

E. Bryan Williams and Philip M. Nigro have joined the 
laboratory staff of the Torrington Mfg. Co. as research engineers. 

Ray H. Morris, who has been associated with Hardinge 
Bros., Elmira, N. Y., since 1932, has been elected vice president 
and will be in charge of the company’s Hartford office. 

David C. Prince, manager of the commercial engineering 
department of General Electric, has been nominated for president 
of the American Institute of Electrical Engineers for the office 
becoming vacant August 1, 1941; N. S. Hibshman, associate 
professor of electrical engineering, Lehigh University, has been 
nominated for the office of vice president in the Middle Eastern 
district; J. Elmer Housley, superintendent of power, Aluminum 
Co. of America, for vice president in the Southern district; Arthur 
L. Jones, commercial vice president and district manager, General 
Electric Co., for vice president in the North Central district; and 
Walter C. Smith, engineer of Pacific district, General Electric 
Co., for vice president in the Pacific district. 

Joseph D. Fredericks, since 1927 an assistant to W. R. 
Burrows, vice president in charge of manufacturing at the General 
Electric Co., has been awarded a diamond-studded pin and 
certificate of meritorious service upon having reached the 50-year 
mark in the service of the company. 

Harold F. Falk, formerly production manager of the Falk 
Corp., has been appointed general superintendent succeeding his 
father, Harold S. Falk, now president. 
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HERE’S THE ANSWER TO THAT DIFFICULT, 
COSTLY COMPOUND HEATING PROBLEM 























Any material from the simplest of glues to diffi- 
cult waxes, highly corrosive chemicals, korogel, 
etc. can be heated properly, accurately and 
economically in Sta-Warm Electric Heaters . . . 
Sta-Warms are “‘tailor-made’’ to your require- 
ments—and engineered right into your pro- 
duction job . . . The heater shown is only one 
of the many types of Sta-Warms available 
(in 14 qt. to 150 gal. sizes) to those 
having difficult, costly compound heating 
and dispensing problems . . . Complete 
, engineering data and assistance avail- 
able on request. Write for ‘“‘brass- 

a tack’’ facts today. 






DUAL 


DROPS OR 


{ | Solder & Wax Dispenser. 36 
or 78 Ibs. capacity. Selective 


STREAMS Sees See. ot Write for Detatls 
500° - ‘ 
conuieesiaal outlets, “ae. STA-WARM ELEC. CO. 


i _A 
Tie: 0 565 N. Chestnut St., Ravenna, O. 









COMPLETE EQUIPMENT for HEATING, POUR- 
ING, CONVEYING, APPLYING COMPOUNDS 


CHOOSE [oitole Te CUAL SWATCHES OF 


Visa? aie Nd 
THE Dime OF LEAST RESISTANCE... a ts 


for TIME and 
MATERIAL 


SAVINGS 


Along Your 
Assembly Lines 








Build with more speed and greater rigidity, 


at less cost by using Prestole Fastening 


| 


Devices in your assemblies. 
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ra 


| 
i 
7 ; | WS : 
Each Prestole Fastening Device made . 
lite nett oul 


from cold-rolled steel (see items 1, 2, and 4), 
embodies the conically formed, and scien- 











tifically slit thread, which is attained by the 
Patented Prestole method of pre-tapping. 


CUTCOSTS with PreformedPrestoles 


Your preformed Prestole Fastening De- 
vices, with pre-tapped holes, actually invite 
the entrance of the mating screw thread— 
make it unnecessary for the screw itself to 
deform the metal—allow for reasonable toler- 
ances in hole alignment and create an assem- 
bly with a positive tension that stays tight 
even under abnormal vibration, without the 
use of a lock washer. 


Prestole Sales Division 


MARCH 1941 


This Prestole is made of .050 


cold-rolled steel, easy to jig and | 


weld. A sturdy, efficient fastener. 
More than 40,000,000 used by the 
automotive industry in 1940. 
Rapidly finding new places along 
assembly lines. 

QUICKIES Item 3 above. 
Spring push-on nuts. Push over 
pins, any shape or material, for 
quick vibration-proof assemblies. 


IMMEDIATE DELIVERIES 


Many items in stock. Specials de- 
signed to fit your need. Write 


CENTRAL SCREW COMPARY tnicico.nuincis 









Mailed free to any felt user, this combination Application Chart 


and Sample file-folder not only samples the 14 s.a.t. felt types. . . . It 
also classifies approved felt uses throughout Industry. Contains the $.a.€. 
specification tables, too. A valuable reference work (bound in standard file 


size) which makes your choice of the correct felt easy, in all applications 


where felt serves better. No obligation or sales follow-up. Write today. 


BOOTH FELT COMPANY, INC., 480 19th St., Brooklyn, N. Y., 735 Sherman St., Chicago, Ill. 
[Estoblished 1905) 





“IRVINGTON" Varnished Fiberglas has 
proved its superiority in many motor 
installations such as this. 


“TRVINGTON” VARNISHED FIBERGLAS 


Better Insulation More Easily Applied 


“IRVINGTON” Varnished Fiberglas makes power- 
ful motors smaller and lighter and tiny instruments more 
efficient and long-lived. It allows hundreds of types of 
electrical equipment to operate more efficiently, for 
more years, at higher temperatures, with greater 
resistance to attacking elements. 


“IRVINGTON” Varnished Fiberglas is properly 
impregnated and coated with insulating varnish of 
highest grade to withstand the severe abuse which 
Fiberglas permits. 


Here is glass cloth, woven from continuous fibers 
as manufactured by Owens-Coming Fiberglas Cor- 
poration; then thoroughly impregnated and coated 
by Irvington with high heat resisting black or 
clear insulating varnishes developed especially for 
this purpose. 


To secure the benefits of highest insulation resist- 
ance, resistance to impact and abrasion, and the best 
balance in overall mechanical, electrical and chemical 
characteristics, the Fiberglas you use should be 
factory impregnated by Irvington’s modern methods 


and with “IRVINGTON” High Heat Resisting 


Insulating Varnishes. 


This superior product comes to you all ready to go 
in place, eliminating costly, time-consuming varnish 
impregnation and coating operations in your plant. 


Detailed technical data and specifications for 
standard “IRVINGTON” Varnished Fiberglas cloths 
and tapes are yours for the asking. Data will gladly 
be furnished on the development and production of 
special combinations of Fiberglas cloth and varnish. 












William C. Yates has 
been appointed an _ assistant 
manager of General Electric's 
industrial department. He en- 
tered the employ of G-E in 
the testing department in 1898, 
being transferred to the en- 
gineering department the fol- 
lowing year. He was appointed 
an engineer in the rheostat de- 
partment in 1904 and in 1908 
was sent to the New York 
ofice as an industrial control 





specialist where he remagned 
for five years. In 1913 Mr. 
Yates returned to Schenectady to become commercial engineer 
of the industrial control department. Three years later, he was 
appointed manager of industrial control sales and in 1937 manager 
of the control and renewal parts division, a position he is re- 
taining as part of his new duties. 

B. M. Tassie, who has been president of Manning, Bowman 
and Co. for the past ten years, is now manager of appliance 
sales for the newly consolidated Pacific district of the General 
Electric appliance and merchandise department with headquarters 
in San Francisco. 

R. S. Agee has been elected vice president of the Roberts & 
Mander Stove Co., Hatboro, Pa. 

Robert L. Lerch has been appointed general manager of 
Haynes Stellite Co., unit of Union Carbide and Carbon Corp. 

Guy T. Avery has been made works manager of the River- 
dale plant of the Acme Steel Co., with which organization he 
has been affliated since 1920. 

Dr. F. E. Terman of Stanford University has succeeded 
L. C. F. Horle as president of the Institute of Radio Engineers. 

G. R. Folds has been elected chairman of the Cook Electric 
Co., Chicago; W. C. Hasselhorn, president; J. S, Baker, 
vice president; and C. E, Lundeen, secretary-treasurer. 

S. Allan Jacobs has been elected a vice president of Phelps 
Dodge Copper Products Corp. He was previously sales man- 
ager of the Inca Mfg. division of the corporation. 

D. F. Schmit, who has 
held important engineering posi- 
tions in the RCA Mfg. Co. and 
its predecessor companies for 15 
years, has been named to co- 
ordinate the activities of the 
radio, record, cabinet and pro- 
duction engineering divisions. 
He joined the E. T. Cunning- 
ham Co. in 1926 as chief en- 
gineer. With the formation of 
RCA Radiotron, with which the 
Cunningham Co. was consoli- 
dated, he was appointed head 
of the tube application section. 
Later he was placed in charge of tube design and application, 
and then named manager of engineering of the Harrison plant. 
He was transferred to Camden in 1940 to the new products divi- 
sion, from which he was named to his new duties. 

Management of the Efcolite Corp., Trenton, N. J., is now 
under a board of three, consisting of Fred P. Wertheimer, 
general sales manager; Alex T. Peterson, plant manager, and 
Carl S, Wellhofer, designer and engineer. This board has 
been set up to formulate general company policy. 

James K. Fulks has been appointed factory manager of all 
Ex-Cell-O Corp. plants. 

Jesse E. Hobson has been named as the outstanding young 
electrical engineer for 1940 by Eta Kappa Nu, electrical engineer- 
ing honor society. Mr. Hobson is a member of the Westinghouse 
engineering staff in East Pittsburgh. 

Roscoe H. Smith has been made manager of applied en- 
gineering at the Reliance Electric & Engineering Co., Cleveland; 
Paul W. Arnold becomes manager of machinery design appli- 
cations, and Richard A, Geuder, manager of metal industry 
applications. 

Ralph E. Flanders, president of the Jones & Lamson Ma- 
chine Co., has been appointed group administrator of the tools 
and equipment section of the Division of Priorities. He will 
work in close cooperation with D, S. Kimball, tools and equip- 
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WILL NOT CRUSH 
STRANDED WIRE ers 


THE E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 





VIDDIAL 


The lever will not operate unless wire with 
insulation .050”’ or larger is inserted between 
the grippers. When no wire is inserted the 
lower gripper moves upwards when handles are 
squeezed, pushing trigger and lever up and 
out of action. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial; E-Z Foot Pedal; Mastercraft Foot 
Pedal; Side Lever; Overhand Lever; and, 
Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
PUP TELS CHICAGO, ILL. 


Patented U.S.A. 
and Foreign 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





SINGLE Cup 
Washer Lug 





Without wire grip 
Catalog No. 1055B Catalog No. 1055 


WRITE FOR BULLETIN 8-D 


KRUEGER & HUDEPOHL 
Third & Vine Sts. * Cincinnati, Ohio 


Cra 


wire wound 


PRECISION RESISTORS 


Recommended for use in exacting 
equipment where accuracy, stability 
and dependability over long periods 
of time are of prime importance. 
Accuracies from + 1% to + 0.1% 
available. 








Prices andliterature upon request. 


THE DAVEN COMPANY 


158 SUMMIT STREET * NEWARK, NEW JERSEY 


LMARCH 1941 











MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 


That’s our FUNCTION! 


There's not a great problem involved to 
ynn’ ; Meet specific a a deliv- 
q ery’... any wire can be manufactured 

_7 “to pass.” But it's another matter to 
i meet these same requirements year 
after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—they are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 
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ie Sie Enameled Copper Cotton Covered a 
‘ Enameledlron _ Celanese Covered ‘ 

| Enameled Alloy Glass Fibre Covered 
| Enameled Aluminum Twisted Multiples _| 
| Silk Covered | Parallel Multiples 


HUDSON WIRE COMPANY 


4 AAS Lb if (ad UA 
WINSTED CONNECTICUT 









e MOTOR BRUSHES e POROUS BEARINGS 
e CONTACT POINTS e ALNICO MAGNETS 


e IRON GEARS e IRON RADIO CORES 


Typical Products of Powder Metallurgy 










made on 


STOKES 
TABLET | 
MACHINES « 


Many electrical parts 
are now produced 
more economically by 
compressing ... from 
powdered metals, car- 
bon, glass, ceramics 
and other materials. 


The method is simple 
and fast... the parts 
accurate, dense, uni- 


° : Cam operated press 30-tons 

form in electrical and pressure, core-rod type, for making 
a a hharare straight and flanged bushings, etc 
mechanical charac Roe ak aan 


teristics. up to 35 per min 


We have developed presses particularly for powder 
metallurgy and other special services . . . offer 
twenty-two standard models and designs with 
production rates up to 500 parts per minute... 
practical, automatic equipment, the result of our 
more than 40 years’ experience in this and related 
fields. 


If interested in tabletting as a substitute for more 
costly methods of manufacture, we invite your 
inquiries. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, 
Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: 

L. H. Butcher Company, Inc. 


¥ 


Est. 1895 










ment priority executive, in charge of all operations of this section. 

Otto W. Winter has been appointed chairman of its emer- 
gency defense training committee by the American Society of 
Tool Engineers. The committee is composed of representatives 
from each chapter of the A. S. T. E. 

C. A. Adams, consulting engineer at the Edward G. Budd 
Mfg. Co., has been awarded the 1940 Lamme Medal of the 
American Institute of Electrical Engineers. 

T. I. Phillips, formerly general works manager of Westing- 
house, has been appointed assistant to the president. He will 
continue to be in charge of the headquarters manufacturing staff, 
the small motor, lighting and transformer divisions, and the con- 
struction department of the company. 


E. R. Grier Dies 


Edward R. Grier, 71, chairman of the board of directors of 
Arrow-Hart & Hegeman Electric Co., died in Charleston, S. C., 
on February 11 while on his way to Miami, Fla. A leader in the 
electrical industry for many years, Mr. Grier began his associa- 
tion with Arrow-Hart & Hegeman when he took over the manage- 
ment of the Perkins Corp. in Hartford, which became the Arrow 
Electric Co. in 1908 and was merged with the Hart & Hegeman 
Mfg. Co. in 1927. Mr. Grier was president from the time of the 
merger until elected to head the board in 1932. He was also vice 
president and director of the Washington Porcelain Co. and a 
director of Arrow Electric Switches Ltd., London, England, and 


of Arrow-Hart & Hegeman Ltd., Toronto, Canada. 


New Plants, Expansions 


Bullard Co., Bridgeport, has broken ground for the construction 
of a $4,000,000 plant for the assembly line manufacture of vertical 
turret lathes. The addition is expected to be completed by July 1. 

Electrol, Inc. (oil burners, heating and air conditioning equip- 
ment) has entered the aircraft accessory field through its new 
subsidiary, Electrol Aircraft Corp., which has acquired control of 
the Apollo Magneto Corp., Kingston, N. Y. In addition plans 
have been made for increasing the machinery and equipment of 
the Electrol plant in Clifton, N. J. 

R. G. Haskins Co. (tapping machines and shaft equipment) 
is building an addition to its factory in Chicago, which will pro- 
vide approximately 8000 sq. ft. of manufacturing space. 

Independent Pneumatic Tool Co. is building a $500,000 
plant in Los Angeles. 

Fansteel Metallurgical Corp., North Chicago, is planning 
a $150,000 expansion, to include a building of about 62,500 sq. ft. 
and new equipment. 

Aluminum Industries, Inc., Cincinnati, has started con- 
struction on a new plant unit containing 150,000 sq. ft. of floor 
space to be ready for operation April i. 

Sigma Instruments, Inc., has moved from Belmont, Mass., 
to larger quarters at 76-78 Freeport St., Boston. 

Hamilton Tool Co. is now located at Ninth & Hanover Sts., 
Hamilton, Ohio. 

Instrument Specialties Co., Inc., formerly in Little Falls, 
N. J., has moved into a two-story plant at 244 Bergen Blvd., 
West Paterson, N. J. 

Curtis Lighting, Inc., manufacturer of lighting equipment, 
is now constructing a one-story, line-production plant in the Clear- 
ing Industrial District, Chicago, designed to increase output from 
30 to 50 per cent. 

General Electric Co.’s Chicago district activities, formerly 
scattered in nine separate locations, are now housed in a $1,500,- 
000 building in Chicago. At the Pittsfield, Mass., G-E plastics 
plant, plans have been drawn up for the construction of a new 
building to be used for the storage of compound materials for 
the Pittsfield, Meriden, Conn., and Ft. Wayne, Ind., plants. 

Jefferson-Travis Radio Mfg. Corp., formerly in Baldwin, 
N. Y., now occupies larger space at 380 Second Ave., New York. 

Amthor Testing Instrument Co., Inc., has purchased a 
two-story factory building at 45-53 Van Sinderen Ave., Brook- 
lyn, N. Y. 

Westinghouse Electric & Mfg. Co. is expanding the 
manufacturing facilities of its radio division in Baltimore to three 
times its original size to meet radio requirements for national de- 
fense. To fill lighting needs of new industrial plants, Westing- 
house will build a factory at Fairmont, W. Va., for the exclusive 
production of fluorescent lamps. From 800 to 1000 workers will 
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PRODUCTION SCREWDRIVING 


Requires These Modern Machines 












THREE MODELS 


to Meet all Requirements 











Screw Sizes 
from No. 2 to 53’ Diameter 
with 
Standard or Special Heads 









Send Samples for 
Production Estimates 


MODEL A MODEL B 


DETROIT POWER SCREWDRIVER COMPANY 


5369 ROHNS AVENUE DETROIT, MICH. 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25°, or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
— cost by the installation of the Cullman Drive. 

eT 4 A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


R IV ET AN D MACH | 4 E C 0. Write today for full information 
1848 South 54th Ave. (S°S°) Chicago, Ill. Cc U L L M A « WH E e L C0 Mi P A ik Y 


TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
1328 ALTGELD ST. CHICAGO, ILL. 


AUTOMATIC AND MANUAL RIVET SETTING MACHINES 
LES EEL AL ABIDE LE LE PIED IEEE 
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LECTRICAL instruments 

that are not absolutely 
reliable—that do not stay ac- 
curate under increased pro- 
duction loads—just don't fit 
in today’s picture. 

Simpson Instruments do. 
They offer you the basically- 
better Simpson movement— 
a full bridge type movement 
with soft iron pole pieces. 
You get not only greater ini- 
tial accuracy, but accuracy 
that will be maintained de- 
spite hardest service. 

Surprisingly enough, this 
Simpson quality costs you no 
more than you would pay for 
just ordinary instruments. 
Only long experience and ef- 
ficient methods of instrument 
production can make such 
remarkable values possible. 


Write for complete 
literature 













Here's an Idea 


Use Simpson's nine 
Micro-Testers, the 
Original line of 

small, uniform-size 

testers, to supple- 

ment crowded test- 

ing facilities. Model 

280, A.C. Ammeter, 

shown here, covers 

five separate 
ranges, yet—typical of Simp- 
son value—costs only $975 





SIMPSON ELECTRIC COMPANY 


5200 Kinzie Street, Chicago, Illinois 





INSTRUMENTS THAT STAY ACCURATE 








be employed and operations are scheduled to begin in July. Ap- 
proximately 59,000 sq. ft. of land have been purchased in San 
Francisco for the erection of a building to consolidate under one 
roof all Westinghouse and subsidiary company activities there. 









Government Defense Placements 





Among those defense products and materials contracts awarded 
by the government during the past month to organizations active 
in the field of complete electrically energized products, are: 


(Amounts involved are shown in parenthesis in round thousands 

of dollars.) 

Acme Machine Tool Co. (68) Turret lathes 

Allis-Chalmers Mfg. Co. (31) Switchboard; (49) Turbine 

American Gas Accumulator Co. (225) Lamp assemblies 

American Laundry Machinery Co. (2,596) Laundry equipment 

Bell & Howell Co. (196) Printer assemblies; (74) Cameras 

Bliss Co. (25) Presses 

Bogue Electric Co. (159) Motor-generator sets 

Borg-Warner Corp., Rockford Drilling Machine Co. Div. (165) 
Flywheel assemblies 

Bullard Co. (50) Boring mills 

Chicago Pneumatic Tool Co. (35) Air compressor 

Cleveland Automatic Machine Co. (28) Screw machines 

Climax Engineering Co. (63) Power units 

Consolidated Machine Tool Corp. (184) Boring and turning mill 

Continental Electric Co., Inc. (58) Generators and parts 

Continental Machines, Inc. (207) Machines 

Copeland Refrigeration Corp. (25) Refrigerators 

Ditto, Inc. (96) Duplicating machine 

Emerson Electric Mfg. Co. (36) Fans 

Fairbanks, Morse & Co. (5,740) Propelling machinery 

Ford Instrument Co., Inc. (81) Parts for torpedo directors 

General Electric Co. (28) Insulation; (59) Motor generators; 
(424) Locomotives; (254) Cable; (18,040) Superchargers; 
(31) Generator assemblies 

Gisholt Machine Co. (88) Turret lathes 

Gould & Eberhardt (51) Shapers 

Holtzer-Cabot Electric Co. (198) Inverters 

Hydraulic Press Mfg. Co. (27) Presses 

Ingersoll-Rand Co. (160) Air compressors 

Insinger Machine Co. (35) Dishwashing machines 

Kearney & Trecker Corp. (118) Milling machines 

Lees-Bradner Co. (39) Thread milling machines 

Lodge & Shipley Machine Tool Co. (32) Lathes 

Lundquist Tool & Mfg. Co. (106) Radio set parts 

Monarch Machine Tool Co. (86) Lathes 

Murray Corp. of America (1,952) Machinery and equipment 

Mclntosh Electrical Corp. (26) Sinusoidal machines 

National Cash Register Co. (119) Ammunition components 

National Supply Co. (271) Engines 

National Union Radio Corp. (32) Tubes 

Niles-Bement-Pond Co., Pratt & Whitney Div. (49) Profiler 
machines; (40) Thread gages 

Olsen Testing Machine Co. (32) Testing machines 

RCA Mfg. Co., Inc. (172) Public address sets; (238) Tubes 

Rockford Machine Tool Co. (65) Shapers; (73) Planer 

Schauer Machine Co. (26) Lathes 

Shipley Machinery Co. (198) Grinders 

Sidney Machine Tool Co. (52) Lathes 

Smithe Machine Co., Inc. (51) Spinning machines 

Sperry-Gyroscope Co. (88) Compass equipments; (3,025) Ma- 
chinery and equipment for technical instruments; (120) Indi- 
cator and control assemblies 

Square D Co., Kollsman Instrument Div. (63) Tubes 

Star Electric Motor Co. (119) Motor-generator sets 

Stewart Warner Co. (4,000) Machinery and equipment 

Stromberg-Carlson Telephone Mfg. Co. (85) Telephone parts; 
(260) Switchboards 

Swind Machinery Co. (86) Boring and drilling machines 

Van Norman Machine Tool Co. (27) Milling machines 

Warner & Swasey Co. (39) Turret lathes 

Watson-Stillman Co. (363) Presses 

Western Electric Co. (1,055) Microphones; (113) Headsets; 
(295) Radio set coils, crystal units and cases 

Westinghouse Elec. & Mfg. Co. (143) Dynamometer equipment 

Weston Electrical Instrument Corp. (148) Indicators 

York Ice Machinery Corp. (85) Refrigerating units; (45) Re- 


frigerating plants 
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BEAD CHAIN* 


This decorative, smooth, non-kinkable chain is 
made in sizes, metals and finishes that have 
wide use with electrical products. Our engineer- 
ing department is at your service for develop- 
ing specific assemblies for your products. 
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THE BEAD CHAIN M ANUFACTURING CO. 


+ Reg. U.S. Pat. Off. 16 Mt. Grove St., Bridgeport, Conn. 





Leach 
RE Relay 


Glazed #196 AISiMag 
insulation. 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 


specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 


Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
escriptive literature. 
LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. 
Chicago, Illinois Los Angeles, Calif. New York, N. Y. 





“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


Write for complete ee lg wire samples— 


THE WIRE STRIPPER. OO. 1799, Seton Ave. 
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MORE POWER 
For Your Product! 
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SYNCHRON “600” 
Self-Starting 


TIMING MOTOR 


You can rely upon this compact little 
motor for dependable performance, 
because it pulls up to 8 ounces 
direct load continuously, giving 
more power to your product. Steel 
Pinions, Brass Gears, Double Babbitt 
Bearings, Music Wire Shafts, Life- 
time Lubrication—these important 
features make SYNCHRON “600” 
operate smoothly and faultlessly! 
SYNCHRON “600” is only 2” in 
diameter and mounts in any posi- 
tion. Furnished in speeds of 1, 2, 4, 
or 10 RPM either clockwise or 
counter-clockwise in all voltages 
and cycles. Torque, 8 oz. on 1” 
radius at 1 RPM. Tested to operate 
in temperatures from 40 degrees 
below zero to 140 degrees above 
zero. 


With TIMING MACHINE 


The answer to your timing machine 
problems! Synchron Timing Ma- 
chines are available in speeds of 
1 RPM, 1 RPH, 1 RPH12H, 
1 RPD or in special speeds to fit 
specific applications. This ruggedly 


TIMER... SY 
All Dressed Up 

. . But Still A 
Tough Customer! 


We're proud to present to 
you the Synchron ‘600"' in 
its new streamlined casel 
It's just as powerful, just as 
versatile, with all the proven 
precision features that have 
made it so famous! 


= built timing machine is powered by 
SYNCHRON the SYNCHRON ae It will 
operate efficiently on stoker con- 
TIMING MACHINE trols, regulators, action signs, etc. 
You can fit 2 Bey a space only 

3144" x 314’ 


Let our engineers help you solve your ii timing 
problems. Write today for descriptive literature. 






ANSEN MANUFACTURING Ct co. 
PRINCETON INDIANA 


123 


















FREE! 


A SCIENTIFIC 
PRESCRIPTION 


Teds 
Soldering Practice 
in Your Production 





Here’s a service that may be of vital importance in 


many operations in your production. 

In this day of alloys, the solder problem is compli- 
cated. For best results, solder must be exactly adapted to the 
work at hand. This means that the right solder-alloy and 
flux must be used in the right strand and core-size. 

At Kester you have available 100 different solder- 
alloys and 10 different solder-fiuxes, 80 different solder 
strand-sizes and 4 different solder core-sizes. The big thing 
is to get the right combination of these four elements for 
each of the metals involved in your production. 

Here’s the way to get this important information. 
Just mail a description of your soldering operations to the 
address below. Your Kester Solder-Prescription will come 
forward to you promptly. 

You place yourself under no obligation by making 


use of this free scientific soldering service. 


* 
The Symbol of Kester Solder Prescription Service 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. - Canadian Plant: Brantford, Ont. 


sO we a 
CORED SOLDERS 


STANDARD FOR INDUSTRY 









Gear. S 2 ecialties 


as SoS eae 


SPURS RACKS 


® « 
SPIRALS RATCHETS 
* * 


BEVELS WORM 


GEARING 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 


Made to order only—No Stock—No Catalog 


[Times a heh et 
eal | oer: fea 


2650 W. Medill Ave. 





Phone Humboldt 3482 


ALLEN 


COLD-DRAWN 


Hollow Screws fit your special 
J electrical needs for small screws 
that Ao/d under vibration. Ask for 
FREE fest samples in any sizes follow- 
ing: Hollow Set Screws in size No. 4 

aaeey Socket 

Jdead Cap 
st rews in size 


No. 2 and up 
, Special to 
order in 
brass or any 
alloy 


THE ALLEN MANU F AC TU RING COMPANY 


HARTFORE 











Engineered to meet Exacting Specifications 


EICOR DYNAMOTORS 


Approved and se- 
lected for aircraft, 
police, marine, 
and mobile radio 
equipment. Insure 
smooth, continu- 
ous, trouble-free 
service. Manytypes 
and sizes. Write 
for Bulletin D2. 


is 1¢ ATUL Seah iL Coe Deeet) hd 8028) 
OR 1062 W. Adams St., Chicago, Illinois, U.S. A. 


Export: Ad Auriema,116 Broad St., New York,U.S.A. Cable: Auriema, New York 




























ELECTRICAL MANUFACTURING 


ir special 
ll screws 

Ask for 
s follow- 
ize No. 4 


| and se- 
aircraft, 
marine, 
ile radio 
t. Insure 
continu- 
uble-free 
any types 

Write 
tin D2. 


AT aa} 


FABRICATIONS CAN HAVE FACE LIFTINGS 
witH BRANDYWINE FIBRE 


If your specifications call for special non-chip 
lacquer, a durable finish, or an attractive color, 
Brandywine will meet the ‘“‘skin-deep" require- 
ments. Brandywine Hard Vulcanized Fibre Tubing 
can be sawed, punched, milled, ground, bent, 


turned, drilled, knurled, tapped, threaded, formed, 


polished . . . Why not send for samples fabricated from this bone-tough 
fibre tubing and ask for our Data Book L-12. Write today, no obligation. 


BRANDYWINE FIBRE PRODUCTS COMPANY 


1402 Walnut Street 


JONES No. 140 SERIES TERMINAL STRIPS 


Fa 
140 
3/4” w.x 13/32” «= I4I 
h., 2 to 21 terminals 


a ” 1-1/8” w. x 1/2” 
ea ee h., 2to 20 terminals \4e 
6-32 x 1/4” screws. 1-5/16” w. x 5/8” 
h., 2to 17 terminals 
8-32 x 5/16” screws 
Barrier strips not only make a long leakage path but pre- 
vent direct shorts from frayed wires at terminals. Molded 
bakelite insulation. Three sizes as shown. A _ handy 
terminal with many applications. Order a supply today. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 


A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 
Paper interlayer sections — 
| form wound and bobbin 
| wound coils. 
Equipped for prompt produc- 
| tion on quantity orsmall orders. 
. ae ~ N. Dinion, Pres. & Gen.- Mgr. 
MA Y Sixteenth and Butler Streets 
GNETIC WINDINGS COMPAN EASTON, PENNA. 
REPRESENTATIVES 
W.A.JORDAN PARAGON SALES CO. GILBERT GISLASON A.J.LOEB SALES co. 
295 Madison Ave., (C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
New York, N. Y. 402 Cherry St., Rochester, N. Y. Cleveland, Ohio 
Philadelphia, Pa. 
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Wilmington Delaware 


Hard to/ 
AM Ay 


The big spurt in pro- 
duction after installing 
Royalchairsisamazing. 


These “seats of pro- 
duction” chairs work 
wonders in their effect 
on employees, because they put more zest 


in their work by decreasing fatigue. Adjustable ERE 
Royal chairs have resilient form-fitting backs 
and roomy, saddle-shaped seats. A style to fit all 


work and workers. Send for new catalog today. TRIAL 
ROYAL METAL MFG. COMPANY |* interestea 


194 N. Michigan Ave., Dept. C, Chicago SES 


New York Los Angeles St. Louis Toronto 


SELECT ROYALCHROME FURNITURE for your Rte 
reception room, recreation room, rest room, lounge or | Si .,,. 
cafeteria. Write for catalog in color 










WITH 


SCREWS: BOLTS fasrenines 
LOCK-TITE’ =. 2 @ 
Screws {3.2":\° Pp = F 


OY. E's i > 
~*~ : 






The lock washer is 
part of the screw! A 
new, improved de- 
vice for metal - to 

- metal fastenings 
that embodies in 
ONE unit all the 
locking features of 
washer and screw as- 
semblies plus added 
economies. Made to meet 
specific needs of user. 


-Phillips _ 
anol Tear eenerin SCREWS & BOLTS 
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ver- 
Cut assembly costs an 
age of 50% and more. 


pPPECIALS 


complete facilities 
“ for producing 


j 
/} , Special parts and 
“ /} }} fastenings exact to 

i / $ specifications. Send 

/ : }} via prints or sam- 
/ 7 


Nae 
ea MU lhe 


NeW 0) 100 CIR etree OAT] Cm aT eee gTeyE] 


ples for prompt quo- 
tation. 











PROGRESS in 
Electro Coatings 
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Always Laboratory Approved 


















Electro Coated Thomastrip 
Meets New Applications 


HOMAS has centered its attention on de- 

veloping cold rolled strip steel to its most 
advanced state. The complications of pains- 
taking processes are considered insignificant 
when higher quality is the reward. 
Gauges to eliminate guesswork, fingertip con- 
trols to maintain precision, as well as other 
methods for more exacting command over 
production have led to quality improvements 
in Thomas electro coatings. Hence, we offer 
to manufacturers who use electro coated 
Thomastrip new opportunities for reducing 
costs and improving products. 


BRIGHT FINISH UNCOATED OR ELECTRO 
COATED WITH NICKEL, ZINC, COPPER, BRASS 








THE THOMAS STEEL CO. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
WARREN, OHIO 


ELECTRICAL MANUFACTURING 
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CONTACTS? 


Do Springs Get in Your Hair? 


MAYBE that's because figuring out spring sizes, stresses, 


materials, etc., is not so simple as it seems. Besides making “TM CALLED ON THE CARPET aia 





springs well and delivering them promptly, Peck Service : : 

offers you engineering help if you need it. So, if you have we have a production delay. One experience 
a “touchy” spring problem, send us a description of it. We with contacts was enough. From now on, I de- 
help others; we should be able to help you. Also, cided, I’m buying the best and hang the cost. 


No contact is going to make a monkey out of 
me. Now I specify Callite contacts — they're 


SEND FOR SPRING ENGINEERING DATA 


— a useful treatise for any one charged with the ordering of dependable—long wearing, and actually more 
ross eT No charge, but please request it on your economical, because of Callite’s complete range 
etter head. a 


and special engineering service—contacts fabri- 
cated to exact specifications.” 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


MCGILL Zezcler 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 


Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
¥%,"” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


2 Circuit, 
Series-Parallel 





CALLITE INVITES YOU : It it ienced 
tC) | a8 a MANUFACTURING CO. © consult its experience 


Odes TM ait mn ZEN TOM PNT engineering staff for help on your contact problems. 





For bulletin pointing the way to better contact per- 













formance, address Callite Tungsten Corp., 547-3Sth St., 


HAVE YOU TRIED THE NEW 


sb ILSCO LUG? 


fe5 — Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 Madison Road, Cincinnati, Ohio 


Union City, New Jersey 





Callite contacts are available in Tungsten, 
Molybdenum, Silver, Platinum and alloys, 
in a wide variety of shapes and sizes. 
: CONTACT CALLITE FOR CONTACTS _ 


“oy CALLITE TUNGSTEN CORPORATION | 
| 547-39th STREET * UNION CITY, NEW JERSEY 
; CABLE: “CALLITES 
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Another 


reason. 


Why C puny by Hunter 


are used in many of 


y America’s most famous products 


> Hunter springs give you the correct 
spring action ... enabling them to do 
their part in maintaining the reputation 
of your product. 


Hunter engineers know their business 
in relation to yours. Hunter equipment 
and facilities are modern and complete. 
Careful selection in design and material 
—plus careful control of production 
processes match your springs exactly to 
the job at hand. 


Write for Specification Forms. 


NT 


% o 
% e 
Ss. sqp 


HUNTER PRESSED STEEL CO. 


LANSDALE, PENNSYLVANIA 


@ Conducting routine test on Olsen machine in Hunter's 66 ’ . ’ . Y ° 9 
Inspection Department Hunter Springs are Engineered Springs 




























ALLIANCE 
MODEL “K” MOTOR 






THE HILLIARD OVER- 
RUNNING CLUTCH... 


Four important functions: 

—automatic dual drive operation 
of any equipment with any type 
of prime movers 

—automatic operation of 2-speed 
drive 

—as a ratchet, permitting infinite 
adjustment 

—as an automatic back-stop 


Write for booklet giving full information 


THERE’S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING ... FRICTION... SINGLE REVOLUTION ... SLIP... SPECIAL 


THE HILLIARD CORPORATION 
eo eS ELMIRA, N. Y. 








Chicago Office: 201 N. Wells Street 


Pie UP TO '/:00 H. P. UNDER CONTINUOUS ee 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus. 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 
outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 





For Production 
SPEED — SAFETY 
ACCURACY—ECONOMY 
OUR PHOTO ELECTRIC AND OTHER ELECTRONIC 
CONTROLS INCREASE INDUSTRIAL EFFICIENCY. . 


BASIC DESIGNS SATISFY VIRTUALLY ALL INSTAL-_ 
LATION REQUIREMENTS. 


Complete units list from $33.00. 
Write for full particulars. 


UNITED CINE PHONE 
CORPORATION 


TORRINGTON, CONNECTICUT 
Export Department: 114 Broad Street, N.Y. C. 


par tea Sakae |S 


Finest materials and precision manufacturing assure_long life and 
freedom from breakdowns. 





Write today for further information. Address Dept. H. 


ALLIANCE MFG. CO. * ALLIANCE, OHIO 
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WTOP AT “A Great Hore : 


Here is where the “Big Men’’ of business 
stay when in New York. Everything is 
“as they like it.'’ Good, fast service, up- 
to-date, pleasant rooms, a perfect “heart 





ECIAL 


” ' of the City’’ location and rates which 


are sympathetic to the expense account. 


1 block from Penn Station and Empire State Buildi 
B. & O. buses stop at oan tome Cea ae 


LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from $3 daily « Double from $4.50 daily 


HOTEL 


an naomi Steal 





sai i 


PBROADWAY at 34th ST., NEW YOR 
Und x KNOTT Management J. J. Woelfle, Manag 


li Ie es a 
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THE RELAY 


THAT SURPRISED EVEN ITS DESIGNERS 


OFFERS 4 DEFINITE 
BENEFITS TO USERS 


1. Reduced user's assembly cost (relays are 








pre-adjusted) 2. More reliable operation (con- 
tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 
leaf spring) 4. No overheating (coil is self pro- 


tecting). 


You can enjoy these benefits. Write Dept. C. 


for information. 


AN OFFER... 


Tellus(1) Yourproductoroper- 
ation (2) Function and perform- 
ance details (3) Whether chief 
objective is improved perform- 
ance or reduced cost. We'll 
send a helpful recommenda- 
tion, free. Write Dept. C. 



















= - 


UW NiR  A K 
Relay Makers Since 1898 
1033 West Van Buren Street, Chicago 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 





RPV B VAR, MFG.CO. INc. 
150 EXCHANGE ST. ERA Lee 


~~ Automati 
METFRIK “Pressure SWITCH 
a REG. U. S. PAT. OFF The Metrik Model ‘D’ controller 


is a modern design, compact, double 
or single pole pressure switch 
specifically designed for use with 
motor actuated water systems and 
other low pressure equipment. 


FEATURES 
Heavy duty silver contacts. 
Unusually accessible for wiring. 
Thumb screw adjustment. 






Metrik 


will save Write for bulletin 
Model ’D” Illustrated you money 


Pickering Products Corporation 


Grinnell at Erwin Detroit, Mich, 
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(LECTRICAL MANUFACTURING 


f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 


14—High cycle 





SPECIAL PURPOSE MOTORS 


17—Two-power motors 
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e? 
e—Low starting torque, normal starting current. 


a—Normal torque, normal starting current. 


c—High torque, low starting current. 


b— Normal torque, low starting current. 
d—High slip. 
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. . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


. . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘Low Voltage" column. 
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Alternating current 
HORS 
POWER 


SINGLE PHASE MOTORS 
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MOUNTING . 
Co. 


VOLTAGE . 
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reversing 


of com- 
Specialty Co 


11—Repulsion induction 
Delco Products, 


6—Capacitor (condenser) 
9—Compensated repulsion 
10—Repulsion-start induction 


3—Resistance-start 
7—Series 


2—Split-phase 
4—Reactor-start 
5—Capacitor-start 
8—Repulsion 
JFACTURE 
ified Index 


MOTOR 


MANL 


Fairbanks, Morse & Co. 


**Motors,”’ 
Electric 


Div. G. M. Corp. 


For complete ad- 
panies listed refer 
section of this 
(Wool yarn for bearing 
G. M. Sales Corp. 
General Electric Co 


dresses 
to 
Class 





(Frames Interchangeable) 
Delco Appliance Div., 


Eicor, Inc. 


( Two-power 
switches built-in) 


Dumore Co. 


Barber-Colman Co. 
Century Elec. 


Baldor Elec. Co. 7 
Bodine Elec. Co. 


Alliance Mfg. Co. 
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| Centrifugal Switch | 


SPECIAL MOTORS 


TARE HOLT ZER-GABOT ELECT Rig Cam 


IDeA OLo Ari L ial 


Chicago, II|._—6161 So. State St 


. and use time-tested timers. 


This model of the «80 Series—the first type 
Walser timer—is used extensively in elec- 
trical applications requiring the utmost in 
precision. Tested for 20 years by leading 
users in the United States—Walsers had to 
be good to merit continued use through 
the years. 


WALSER AUTOMATIC TIMER ( 


GRAYBAR BUILDING e NEW YORK 


- Davis-Made »* 
SOLENOIDS 


Davis-made Solenoids deliver super power 
for their size . . . Built to your specifica- 
tions . . . They increase the efficiency of 
your product . . . Low unit cost... 
Davis service satisfies thousands of users. 


Write for Catalog, Samples and 
Prices 


DEAN W.DAVIS & CO.,INC. 
CHICAGO) ILL. 


547 W. FULTON ST. 
COILS FOR EVERY ELECTRICAL PURPOSE 
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New York, N. ¥Y.—101 Park Ave. 


BOSTON, MASS. 


Philadelphia, Pa.—112 So. 16th St. 


* 


RELAY 


IMPROVES 
EQUIPMENT 
PERFORMANCE 


* 


% For manufacturers of electrical products and equipment 
who require accuracy and dependability under all con- 
ditions, this H-B relay offers performance plus. Approved 
by the Re-examination Service of Underwriters Laboratories, 
Inc. Bulletin A fully describing its many features sent on 
request. 
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Wagner Elec. Corp. 


come- 
& Eng. 
Speedway Mfg. Co. 
Co., B. A. 


Co. 
Co. 


for bearings 


of 
listed refer 


Elec. 


reversing switch on 


Haydon Mfg. Co. 


**Motors,”” 
lassified Index 

Master Elec. Co. 

Peerless Elec. Co 
1 Elec. Mfg. Co. 


panies 


Victor Elec. Prods., Inc. 


General Industries Co. 


Westinghouse Elec .& 


MOTOR 
For complete ad- 
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Pioneer Gen. E. Motor 


Reliance Elec. 
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Hansen Mfg. 
Holtzer-Cabot Elec. Co. 
Imperial Elec. 

Leland Electric Co. 
(Automatic slart switch on 
Ohio Elec. Mfg. Co. 








BARCOL 


SHADED-POLE INDUCTION 
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i AMERICAN BONDED PRE-FINISHED METAL” 
“Yes, we’ve got to speed up, eliminate lost motion. . . ee 
get rid of bottlenecks. Our answer is American Bonded in the 
Pre-Finished Metal. It stands to reason people who Prize- Winnin 
specialize in the finishing of metal can do it more efficiently g 
and more cheaply than we. We can eliminate production ; TELA UTO 6 R A PH TE [ ESC RIB! 
detours and extra plating and polishing operations. Our 
whole production routine —_— be simplified. With _—— The TelAutograph Corporation re- A.C. Motors which are important 
permission, gentlemen, I will ask a representative of this cently received high honors in na- parts of the mechanism. One drives 
‘ organization to call and discuss the use of their material.”’ tional competition for a complete the paper pick-up roll and the other 
- redesign, both mechanically and actuates the paper feed. Barcol Mo- 
- Fa electrically, of their remote-writing tors are available in a wide variety 
on copper Bond ded machines. A skeleton of the Tele- of types and sizes for fractional- 
Elec ctr" ees ne oe scriber unit is illustrated above, horsepower A.C. applications. 
STEEL, ness, Coreen showing the location of two Barcol Write for descriptive bulletins. 
" ALUMINGM OF tN Plate 
Be AMERICAN NICKELOID COMPANY Witt Nn ROCKFORD 
x |x ee ee ee 
x |x 1322 NORTH SECOND STREET, PERU, ILLINOIS 
x |x 
x 
xX x 
7 COILS 
| “““ HELP YOU WOUND 
If transformers are a component in 
your products, consult Acme and O ie D FE oa 
gain the multiplied experience of 
. an organization specializing in the . 
exclusive manufacturing of trans- 
— formers. Our experience can save THE ACME ELECTRIC & MFG.CO. ANY SIZE 
you money. 36 WATER ST. CUBA, N. Y. 
Dhl ce 
ww 
; | 
x ANY TYPE 
|x| x 
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you're careful about 

&§ iF the selection of 

screws for electrical 
REG. U.S. PAT. OF FICE service, you'll compare. 
BRA And having compared 


you'll choose ‘Unbrako” 
Products for their uniform- 
SCREW PRODUCTS 


ity and strength; for their 
unique self-locking feature; 
for their knurled heads with 
a non-slip grip that saves 
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O matter how exacting your specifications, Acme 
Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 


As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 





wee assembling time. Complete VV % 

x § dean t b ' 

HI 42e@eaQ mux) Acme ire 
x) literature. THE ACME WIRE CO. PRODUCTS 
x Box 594 NEW HAVEN, CONN. 

x STANDARD PRESSED STEEL CO. senxintown, Penna 





COILS—MAGNET WIRE—VARNISHED INSULATIONS 
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and services as 


Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 
OIL —AIR--GAS 


Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 








with The Clip 
with the Grip 


Actual installation 
have proven that 
these reinforced fuse 
clips have reduced 
80% of power inte 
iptions. Write for 
fol der for full details 


SPECIALTIES, INC. 















@ A _ monthly classified 


advertised 


whose names are listed 
index two pages removed from back cover. 








Stop Power Interruptions 


BESSEMER BUILDING, PITTSBURGH, PA. 


OVO) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


REMC MEY, WF CTs Se tetra 


Suburb of Chicago 





those finished product components 


in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 


diferent headings. See advertisers’ 





penance Aluminum 
1inum Co f America, 2179 Gulf Bldg., Pittsburgh, 


Pa 


ALLOYS, Bronze and Copper 


American Brass Co., Waterbury, Conr 

Anaconda Wire & Cable Co 25 Broadway, New York, 
Oe 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 

Bridgeport Bra or Bridgeport, Conr 

Buntir Brass & Bronze Cx Toled Oo 

Mallory & (¢ Inc., P. R In eae Ind 

Revere Copper & Brass, Ir 230 Park Ave., New York, 
N. ¥ 

Scovi Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Low Melting and Bismuth 
Cerro De Pa Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobond.’’ 


ae Magnesium 
W ( D wmetal Division, 1450 E. Main, 
Midlar Mic! ‘‘Dowmetal 


ALLOYS, Nickel 
Driver-Harris Co., Harrison, N. J 


Hoskir Mfg. ( Detroit, Mict 
Internati mal Nickel Co., Inc., 67 Wall, New York, N. ¥ 
Mor 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
ALLOYS, Permanent Magnet. See Magnets. 
oe ae Metal 


Fansteel } irgical Corp., North Chicago, Il. 


ALLOYS, Resistance 

Driver ¢ Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Cx Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALUMINUM, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Il. 
AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass C« Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a = 

Seymour Mfg. Co 49 Franklin, Seymour, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, Flexible 
White Dental Mfg. Co., S. S., 10 E. 40th, New York, 
N. Y 


ATTENUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave.. Trenton, N. J. 
“*Lavolain.”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, II. 

Bearings Co. of America, 416 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.’’ 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Bronze 
Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 





BEARINGS, Needle 
McGill Mfg. Co., Electrical Div Valparaiso, Ind 








BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See 3earings an@ 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, O 

hn Bronze Co.. 570 S. Mill, New Castle, Pa 

I Bronze Smelting Ce 2212 Washington Ave., 
Philadelphia, Pa 








BEARINGS & BUSHINGS, Graphite 

tjound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Plastics Dept., 1 Plastics Ave.. 
Pittsfield, Mas 

Morg: Brush Co., Inc., Long Island City, New York. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), II. 








BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood) 

ndywine Fibre Products Co., 1402 Walnut, Wilming- 








yn Del. 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co 4661 Spring Grove Ave Cin 
innati, O 

Ger 1 Electric Co Plasti Dept 1 Plastics Ave., 





tsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Pars (Chicago), Ill. ‘In 
surok.’ 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


Blocks, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 

Autocall Co., Shelby, Ohio 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND sonews Machine 
American Screw Co., Providence, R. I. 

Central Serew Co., 3519 Shields py Chicago, Ml. 
Driver-Harris Co., Harrison, N. J. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ml. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O. 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 1322 N. Second, Peru, Ill. 
( Pre-finished). 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated) 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
NY 


N. ¥ 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., 1322 Second, Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 
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AC 
AMPERES 







DISCONNECT 
POWER BEFORE 
MAKING CONNECTIO 


Model 670 AC Ammeter is a handy 
little tester with wide uses in count- 
less fields. A self-contained current 
transformer permits measurements 
on these ranges: 0-1; 0:2.5; 0-5; 
0-10; 0-25. AC Amperes (for use 
on 60 cycles ). Red Molded Case, 
with ivory panel 

Dealer Net Price $9.00 
The “Little Triplets’ comprise a 
series of matched instruments avail- 
able in single units or in combina- 
tion to answer every servicing or 
electrical analyzing problem. These 
testers feature the large 3\%" meter. 
Additional models are as follows: 


Write for 





POCKET 
Pony 


MODEL 670 





Model 671-_—Five ranges: 0-5; 0-10; 0-25; 
0-50; 0-100; 0-250; 0-500; 0-1000 
Milliamperes. 


Model 6720-150; 0-300; 0-750 AC 
Volts. 


Model 6730-5; 0-10;0-25;0-50;0-100; 
0-250; 0-500; 0-1000 AC Volts (Recti- 
fier type) 


Model 6740-1; 0-25; 0-5; 0-10; 0-25 
DC Amperes. 

Model 675 —0-1 ; 0-5; 0-1 0; 0-25; 0-1 00; 
0-250; 0-500; 0-1000 DCyMilliamperes. 
Model 676—0-50; 0-100; 0-250; 0-500; 
0-1000 DC Microamperes. 

Model 677—0-1 ; 0-2.5; 0-5; 0-10; 0-25; 
0-50; 0-100; 0-250; 0-500; 0-1000; 
DC Volts at 1000 ohms per volt. 


Model 678—Ohmmeter, _ self-contained 
batteries for 0-1000 Ohms (10 Ohms 
Center Scale); 0-10,000 (100 Ohms 
Center Scale); 0-100,000 Ohms; 0-1 
Megohm; 0-10 Megohms. 


Dealer Net Price.......... Each $9.00 


Catalog THE TRIPLETT ELECTRICAL INSTRUMERT CO. 


SECTION 
313 HARMON AVENUE 


? 


CUM Lt 





wt OSA TTT 
ei A 

New, solid adjusting screw now facilitates 
are me 
eee mele eee ttl ls: 
for submersion in open or closed vessel, 
this thermo-responsive switch is depend- 
able, rugged, yet precise. Range — 50° F. 
to 400°. 1/10° F. differential . . . prac- 
tically no thermal lag. 25 Amp 115V size 
now available as well as standard 10 Amp 
115V_ rating. Write for catalog showing 
Se ee ht 
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WE ARE READY TO SERVE YOU! 


DO JAMES 


MAKERS OF ALL TYPES OF 
SPEED REDUCERS AND CUT GEARS 



















Heavy Duty 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/ to 150 H. P. 


Continuous Tooth 
Herringbone Reducer 
Single, Double or Triple 

Ratios 2 to 350:1_ 1! to 800 H. ?. 


Right Angle Spiral Bevel 
Planetary Reducer 
Horizontal or Vertical Drive 
Ratios 8 to 1200:| % to 50 H. P. 












Planetary Gear Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:1 34 to 75 H. P. 








Right Angle Spiral Bevel 
Herringbone Reducer 
Ratios 6 to 45:1 2 to 250 H. P. 


Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 1.2 to 9:1 % to 50 H. P. 






















Motorized 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/% to 50 H. P. 







Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:1 3% to 75 H. P. 








CATALOGS ARE AVAILABLE COVERING 
ALL TYPES OF SPEED REDUCERS 


D. O. JAMES MANUFACTURING COMPANY 
ESTABLISHED 1888 
1120 WEST MONROE STREET @ CHICAGO, ILLINOIS 


te) eT SUR ULL ce emai se ote LoL alld 8) 
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(added to the cost of the cord) electrical 
appliances may be equipped with 


DETACHABLE CORD SETS 


» This midget flush plug, designed for fast 

- assembly on your production lines. Type 
aaer Sad 902MP is sealed in a mounting plate for 

’ 3 » riveting, eyeleting or welding. Type 902M 
my ofits a .725" hole. Each lead and contact in 
: cord set completely insulated in moulded 
pockets. Flush plug supplied either with 
solder tabs or leads attached. 


WRITE FOR SAMPLE 


717 CENTER ST. BROCKTON, MASS. 


ALDEN PRODUCTS CO. 









jena 
= OCKED for IMMEDIA TE 
we DELIVERY! 


ae a . : 

Flexible Couplings 
Type “IA” illustrated, °¢’ to 244” bores 
others to 14”. Thousands of L-R_ non- 
lubricated used the world over. Standard 
equipment on many machines. Large stocks 
maintained for prompt service. Write for 
catalog. 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St. Chicago, Il. 


SPECIALISTS IN GEAR AND 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


at MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 





rt a 


UNDERWRITERS APPROVED 


3-AG FUSES 


(ofo 8 Amp 250 v.) 


(1%"x 4" p1a.) 


LITTELFUSES 





{ LITTELFUSES for Instruments, meters, etc. 1/200 
i SI amp. up. Hi-Volt Littelfuses for transmitters 
if / etc., 1000 to 10,000 volt ranges, 1/16 amp 
up. SLO-BLO fuses for motors, solenoids, etc 
AIRCRAFT, RADIO, AUTO, FUSES. Write 


for catalog 


ea see 


4753 RAVENSWOOD AVE. 











VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


























VARNISHED 
CAMBRIC 


T WEDGES 


































INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 


N05 Leoder Building 
es ory 


Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


CHICAGO, ILL. 


BRONZE BARS, Solid and Cored 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. 


Copper. 


See Brass, Bronze and 


BRUSH SEATERS. See 


Seaters. 


BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. ¥ 

Pure Carbon Co., St. Marys, Pa. 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 

BUSHINGS, Ceramic. See Ceramics. 

BUSHINGS, Comp. and Fibre. See Bear- 


ings & Bushings, Non-Metallic. 
BUSHINGS, 


& Bushings, 


Non-Metallic. 
Non-Metallic; 


See Bearings 
Ceramics. 


BUSHINGS, Porcelain. See Porcelain 


CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich 

CABLE, Armored 

Anaconda Wire & Cable C« 25 Broadway New York 
N 

CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve 


land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II) 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. 


General Ele Co., Section Y-1122, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 
Rockbestos Products Corp., 761 Nicoll, New Haven, Cont 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Blidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 


General Elec. Co., Dept. 6A-201, Schenectady, N. Y 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Blidg., 
land, O. (United States Steel Corp. Subsidiary. ) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill 
Roebling’s Sons Co., 


Cleve 


John A., Trenton, N. J 


CABLE, Thermostat 


Anaconda Wire & Cable Ce 25 Broadway, New York 
i. Be 


CABLE, Varnished Fabric 
Anaconda Wire & Cable Co., 25 Broadway, New York 


N 


CADMIUM, Plating 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 
CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


See Tubing, Vulcan- 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn 


CASTINGS, Die 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy.) 


Inc., 21500 St. 


& Zinc). 


Castings 
(Aluminum 


Pressure 
Ohio 


Clair Ave., Cleveland 


CASTINGS, Gray tron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, 
cago, Ill. 


Chi 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 
Midland, Mich. ‘‘Dowmetal.”’ 


1450 E. Main, 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
**Monel.”’ 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor Bronze Smelting Co., 2212 Washington 
Philadelphia, Pa. 

Seovill Mfg. Co., 65 Mill, 


Ave., 


Waterbury, Conn. 














CASTINGS, Round 






’yott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

CEMENT, Commutator 

ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


CEMENT, Metal 


St. Louis Rubber Cement Co., Inc., 3948 W. Pine, St 
Louis, Mo. ‘‘Griptite.’’ 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

CHAIN, Pull Socket 

Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


CHAINS, Roller 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago. Ill 

CHOKES. See Transformers. 

CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 


General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
“*Re-Cirk-It.’” 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 


Alden Products Co., 717 Center, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass \ 
Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 


CLIPS, Snap 


Cuyahoga Spring Co., 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 


10270 Berea Rd., Cleveland, O. 


General Electric Co., Section Q-1123. Appliance and 
Merchandising Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa 


CLOTH, 
Supplies. 


East Pitts- 


Tracing. See Drafting Room 


CLUTCHES 
Hilliard Corp., 106 W. 


COIL (Coils) 


Armature and 


Fourth, Elmira, N. Y. 


Field. See Coils. 


Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil 
COILS 
Acme Wire Co., New Haven, Conn. 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
me a 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Il. 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
v. J 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 


General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 
Centralab, Div. of Globe Union, Inc., 

Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass. 


CONDENSERS, Variable 
— Mfg. Co., Inc., James, 150 
Mass. 


CONNECTORS, Solderless 


Anaconda Wire & Cable Co., 25 
Ws ee 


900 East Keefe 


Exchange, Malden, 


Broadway, New York, 
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WELCO 


INVESTIGATE 
THESE ADVANTAGES 


1, BUILT-IN-FACILITY 

2. SIMPLE DESIGN 

3. LOWER COST 

4. BETTER APPEARANCE 
5 


- POWER WHERE YOU 
NEED IT 


THE PROPER MOTOR FOR YOUR DESIGN— 


These WELCO motors provide ‘‘built-in power” to inaccessible or 
intermittent operating motions on machinery. Simplified mechan- 
ical design saves you time, money and effort developing im- 
provements in your products. At the same time the appearance 
of the machine is enhanced. 

Our Engineers will be glad to assist in any motor application on 
which you are working and submit suggestions for your con- 
sideration, 


THE B. A. WESCHE ELECTRIC COMPANY 


CINCINNATI, OHIO 


The following types of Essex Quality Magnet Wire 


can be furnished in any combination of insulations: 
Plain and Heavy 
Enamel 
Formvar 
Nylon 
Cotton Covered 


(Round, Square, Rec- 
tangular) 


Paper Covered 

Silk Covered 
Cellophane Covered 
Celanese Covered 
Glass Covered 
Litzendraht 















Let us suggest the specific type and kind of mag- 
net wire best suited for your particular applications. 
Prompt service and deliveries. 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 
FORT WAYNE INDIANA 


Sales Offices and Ware- |) Angeles — *Minneapolis — 
houses: *Atlanta— Boston — New York—*Philadelphia— 
*Chicago — Cleveland — Des *St. Louis. (* Stocks carried.) 
Moines — *Detroit — *Los 





















PRODUCTS 





MARCH 1941 























WE SPECIALIZE IN 



























RESISTANCE PROBLEMS 


... From Our New, Compact 
Blue Ribbon Resistor to the 
Largest Custom-made Job... 


Exclusive features of our flat Blue Ribbon 
resistor—extreme compactness, greater ca- 


pacity and ease of mounting. 


Vitreous enameled resistors and rheostats 
—over 100 standard resistor sizes ranging 
from 4 to 400 watts— standard rheostats from 
10 to 500 watts—all available with a divers- 
ity of terminals, mountings, etc.—thus en- 
abling us to make quick delivery of your 


needs whether they be standard or special. 






During our 16 years’ 













experience in the de- 
velopment, manufac- 


ture and application of Ane BDare 
: > Te Lae. 
resistance devices, valu- — \Gil gee-—) 


rem 
rer eet Bad 
on 


able knowledge has 







been attained —our en- 





gineering co-operation 





is at your command. 





May we consult with you 
on your next order? 


HARDWICK, HINDLE « Inc. 


Resistors * Rheostats * Radio Frequency Reactors 





















Power Line Chokes °¢ Line Voltage Reducers 


| NEWARK, N. J. 
U.S. A. 


Custom-made resistance devices of all types 


137 















CONNECTORS, Wire 


Alden Products Co., 717 Center 


Brockton, 
Conn 


Mass. 


Dante Elec. Mfg. Co., Bantam 


General Elec. Co., Appliance & Merchandise Dept 
Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd 


Cincinnati, O 
Jones, Howard B., 2300 Wabansia Ave 
Krueger & Hudepohl, Third & Vine Sts 
Sherman Mfg. Co., H. B., Battle Creek 


Chicago, Tl 
Cincinnati, O 
Mich 


CONTACTORS, Magnetic. See 


telays 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
I 

Mor 


Cicero, 


ite Brush Co., Inc., Long Island City, N. Y¥ 


rgar 
CONTROLLERS, Motor 

(See also Rheostats Motor Control.) 
Allen-Bradley Co 1309 S. First, Milwaukee, W 


American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 





Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co Newbury port Mass 

Clark Controller Co., 1146 E 52nd, Cleveland, O 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div 
Hartford, Conr 

Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 

Eagle Signal Corp Moline, Ill 

General Elec. Ci Schenectady, N. Y 

Heinemann Circuit Breaker C« 99 Plum enton, N. J 

Ward Leonard Elec. Co., 34 South, Mt ee Se 

Westinghouse Elec. & Mfg. ¢ East Pittsburgh, Pa 


CONTROLS, Electronic 


General Elec. Ci ction C 676-27, Schenectad Se 


United Cinephone c orp Torrington, Conn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Radic 


Resistors, 


CONTINENTAL 
Diamond Fibre Co. 


Insulation Headquarters 


Newark — Delaware 








MINIATURE 


VOLTAGES 
UP TO 250 


ROUGH SERVICE INDICATOR 
TELEPHONE SPECIAL TYPES 
MADE TO YOUR SPECIFICATIONS 


LET US QUOTE ON YOUR 
REQUIREMENTS 


HERZOG ELECTRIC CO. 


30 Years Experience 


6 VARICK ST. NEW YORK, N. Y. 


New LOW PRICES 


on Sherman Cs 
SOLDERLESS 


LUGS 


Ask for Bulletin 15 and FREE samoles. 


“gto H.B. Sh Mfg. Co. 
Write Battie Creek, Mice, . 


LAMPS 













SHERMAN 











CONTROLS AND VALVES, Temperature 
and Pressure 
See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Barber-Colman Co., Rockford, Il. 


fenwal Incorporated, 10 Main. Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


Magnatrol Valve Corp., 
Mercoid Corp., 4201 
Minneapolis- Honeywell 


56 Beekman, New York, N. Y. 
Belmont Ave., Chicago, II. 
Regulator Co., 2810 Fourth Ave., 





Ss Minneapolis, Minn. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mict Metrik 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
Low Voltage. ) 

We house Ele & Mf Co., Dept. 7-N, East Pitt 
burgl Pa 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Synchronous. See Motors. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn 
Balt re Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. See 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 
Baltimore grass Co., 1205 Wicomico 


Brass, Bronze and 


Baltimore, Md 


COPPER, Tin Coated. See 
and Copper. 


Brass, Bronze 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated 

Alden Products Co., 717 Center, Brockton, Mass 

American Stee & Wire Co., Rockefeller Bldg., Cleve 
and, O United States Steel Corp. Subsidiary.) 

Ar nda Wire & Cable Cr 25 Broadway, New York 
\ y 

Belden Mfg. ¢ 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver ¢ Wilbur B Newark, N. J 

Esse Wire Corp Magnet Wire Div Fort Wayne, Ind 

(rene a ( Sectior Y 122 Appliance nd 
Merchand Dept Bridgeport c onn. ‘‘Deltabeston.’’ 

H ke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Lenz Electr Mfg. Co., 1755 N. Western Ave., Chi 
4 I 

Rock I’ ucts Cory T61 Nice New Haven, ¢ 

K g sons Co., John A., Trenton, N 

CORD SETS 

\ iW & f e ( 2 Broadwa New York 
N. ¥ 

CORDS, Resistance Line 

B I ted Wire & Cable C Dorchester, Mass 

Clarostat Mfg. Co., Ir 985 N. Sixtl Brookivn. N. ¥ 

Gener I ( Q-112 Appliance & Merchandise 
Dept B port, ¢ r 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 

Ohmite Mfg. Co 4805 W. Flournoy, Chicago. Il 

Roc kbest I’ wt Corp TH1L Nicol New Haver ( 


CORES, Resistor and Resistance Coil 


American Lava Corp Chattanooga, Tenn 
Colonial Insulator Co Akron, O 
General Elec. Co., Schenectady, N. ¥ 
Louthan Mfg. Co., East Liverpool, O 


Star Porcelain Co 41 Muirhead Ave., 
Thermolain,”’ Lavolain.’’ 
Steward Mfg. C D. M., Chattanooga, Tenn. ‘‘Lavite 


Trenton, N. J 
COTTER PINS. See Pins, 


COUNTING DEVICES. 


tronic; Tachometers. 


Cotter. 


See Controls, Elec- 


COUPLINGS, Flexible 


ental Diamond Fibre Co., Newark, Del 





Cullmar heel Cx 1328 Altgeld, Chicago, II 

Guardiar ‘i tilities Co., 212 E Michigan, Michigan 
Ci Ind 

H ar Cory i166 W. Fourth, Elmira, N. Y 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
7 

Lord Mf Co.. Erie, Pa 

Love I xible Coupling Co 5020 W. Lake, Chicage 
I 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
ago, I 

Richardson Co., Melrosa Park (Chicago), Ill 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
I 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

DIALS 

Millen Mfg. Co., In James, 150 Exchange, Malden, 
Ma 


DIALS, Ceramic Decorated Glass 


‘ N Plate & Mf Cr 1752 Waveland Ave 
( y 1 

DIALS, Metal 

‘ e N e Plate & Mfg. Cx 1752 Waveland Ave 
cl i I 

DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND — 


Molded Pre ts Corp., 1024 N. Kolmar Ave., 


Richardson Co.. Melrose Park 
Stein & Co, Wm. P., 424 St. 


(Chicago), I 


Paul, Rochester, N. Y. 




















DOWEL PINS. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providenwe, R. 1 

Charles Bruning Co., Inec., 100 Reade, New York, N 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro- Weave 

Keuftel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & i 
Ansco Rd., Johnson City, N. Y. (Materials f 
prints.) 


See Pins, Dowel. 





DRIVE SCREWS. 
ping. 


See Screws, Self-T: 


DRIVES, Machine Tool 


Cullman Wheel Co., 1328 Altgeld, Chicago, 11! 

Master Electric Co., Dayton, O. 

Pyott Foundry & Machine Co., 328 N. Sangamon, ( 
cago, Ill. 


DRYERS, eS Vacuum 
Stokes Machine Co., F. 5996 Tabor Rd., Olney, P. ¢ 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, 
American Rolling Mill Co., 


Steel.) 

2071 Curtis, Middletown, O 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa Ur 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andr Steel ¢ 
Newport, Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Ine., Jos. T., Chieago, Il! 


ELECTRONIC CONTROLS. 
Electronic. 


See Control 


ELECTROPLATING EQUIPMENT 


General Elec Co., Appliance & Merchandise Dept 
Bridgeport, Conn 
Udylite Corp, 1651 E. Grand Blvd., Detroit, M 


ENAMELS. See Finishes. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigar 


Ave., Chicago, Il 


EVELETS 
American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stoo) Co., 232 Oak. Plainwell, Mich 

Royal Metal Mfg. Co 194 N. Michigan A Dept. ¢ 
Chicago, Ill 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air Gap 

FELT 

American Felt Co., Inc., Glenville, Conn 

Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y 

Western Felt Works, 4027 Ogden Ave Chicago, I 

FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave Providence 


m - 


Revere Copper & Brass, Inc., 230 Park Ave., New York 
N=, 


Ss ovill Mfg. Co., 65 Mill, Waterbury, Conn 


FILTERS, Radio 


densers. 


Interference. See Con- 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, 

Products; see also Tubing, 


Screw Machine 
Vulcanized Fibre.) 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’ 


“*Vulcoid.”’ 


Insulation Manufacturers Corp., 565 W. Washington 





Blvd., Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
Re 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 
less,’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmingt De 
Fyberoid."” ‘‘Ohmoid.’’ 

FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Blidg., Pitts 
burgh, Pa. 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York 


N. Y. ‘‘Polymerin.’’ 
Egyptian Lacquer Manufacturing Co., 
ter, New York, N. Y. 
Maas & Waldstein Co., 


Rockefeller Cen 


Newark, N. J. ‘‘Coprene.’ 


New Wrinkle, Inc., Dayton, Ohio 

FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Q-1123. Appliance and Me 
chandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLEXIBLE RESISTORS. 
sistance Line. 


See Cords, Re- 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc., Plainfield, N. J 

White Dental Mfg. Co, S. S., 10 E 40th, New 
York, N. Y. 












ELECTRICAL MANUFACTURING 
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EFFICIENCY 
0) cant tolerate 
a“ “Doubtful 
Screws!” 





F Ho | J Va aN Wa e ~ 

le -_ Yao IN i 4 2X Ws U a iN ©) 

AIR-DRY CLEAR LACQUERS for use on sheet metal 
which is later to be formed into the finished article . . 


Excellent adhesion to brass, aluminum, lead, copper, 
























oxidized copper and steel. Flexibility which will with- 
stand severe bending. . . Full gloss and brilliance which 
dress up a product to that final eye appeal. Egyptian 
Flexible Clear Lacquers are tough and extremely dur- 


able and may be buffed after forming if desired. 


M Flexible Lacquer Enamels of the same qualities and 
characteristics are also available. 
(Diesel, GQ 4, f f d f 
THE EGYPTIAN LACQUER MANUFACTURING CO. 5 
ROCKEFELLER CENTER * NEW YORK £(dqteld 4 


a Supouo’ FINISHES 














Parker-Kalon Self-tapping Screws help keep 


int fea Univex production moving at a steady pace 

Outstanding for production efficiency, the Uni- 

N.Y versal Camera Corporation, Manufacturers of 

Univex Cameras. cannot afford to take chances 

on sacrificing quality or hindering production 

rn with “doubtful screws”...screws that look okay 

etal ii but of which a percentage fail in use. That is 

why. when it comes to Self-tapping Screws, this 

S manufacturer, and so many thousands of other 
concerns. insist on Parker-Kalon. 

Parker-Kalon Screws are products of more 
ss than 25 years” experience in Self-tapping Screw 
‘Fibre) manufacture ... Quality-Controlled by the fa- 
cdl mous Parker-Kalon Laboratory ... your assur- 

vi : ance of unfailing performance. Mail coupon for 
sew York samples... try them ...see for yourself! Parker- 
aa ciate We don’t know what the “artist” who did the above Kalon Corporation, 198-200 Varick St., New York. 
; drawing * had in mind — perhaps a bit of landscap- 
ing, Or an airport — but he ended up in some words in f UL, / 
. Ye that do mean something—Micro-Weave All American 2) > - 
oe aoe BY every basis of ~~ and comparison, ualély 
racing clo measures up”. "t tri 
7 MuntWants < ate 0 ham oie: Onees teen TYPES, SIZES, HEAD-STYLES 
in the convenient container box. FOR EVERY ASSEMBLY OF 





another in the series of ‘“‘Doodle’’ drawings found on the METAL OR PLASTICS 
margins of test sheets returned to us by draughtsmen. 
SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


THE HOLLISTON MILLS, Inc., Norwood, Mass. ai | 


















NG HAR- Companion Product: Holliston Photo Cloth - jon Y \ 
‘ BOSTON - NEW YORK - CHICAGO Te eporrew Yorks N-'e | 
Mass , orp ; r : 
cago. il. PHILADELPHIA - ST. LOUIS Backer Kalo Gost New vores of Self 
chester, Mass RICHMOND - \ 8-200 caer Bree — 
ea ae Micro 4 to ncase end 
nee and M i pleas 


HARDENED 


/ 


Tolyoke, Mass - s . ; MORE THAN = 
Cords, Re- . 180 a) 


FLAWLESS Qy) 
itn) 
ae | SS 
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FLUORESCENT SOCKETS GEARS AND PINIONS, Non-Metallic Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 

Lamp. Brandywine Fibre Products Co., 1402 Walnut, Wilming Pa. ‘’Chromalox.’’ 

ton, Del 
Continental-Diamond Fibre Co., Newark, Del KNOBS, Radio and Instrument 
F razin . : t : ; “ij Se v : oats Ms 
hg ge a cn 9, Fulton, New York. N. Y Formica Insulation Co., 4661 Spring Grove Ave., Cir Alden Products Co., 717 Center, Brockton, Mass. 
as Se . i ; cinr Se ;. Ine., 2650 W. Medill Av Shlints American Insulator Corp., New Freedom, Pa. 
= ; . ialties ne., 265 . Mec Ave., 1icago, Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
FUSE METAL. See Aluminum, also Zin a. Chicago, Il : 
Genera - Co. Rin tics — as lastics Ave., Pitts Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 

. € I 45 abroli extol e. cag l 
Preteseny rea =) B ‘ York, N. ¥ James Mfg. C D. O., 1120 W. Monroe, Chicago, Il Kone Kan h, Inc., Dayton, O 
> . . ar ‘ I ns tor ) ept 1 ( Yarick € fork lle »' Co os lames 5 exch q 
Ceca tihaieant he. Sreateiune: > ake Shawmut,’ — ; isu ; or ( ae Der 31, 200 Varick, New York Mier Mfg. Co., Inc., James, 150 Exchange, Malden 

Shur-Lag ‘Therm-a-Trip.”’ sais cate” . —_— ronan 
Dante Elec. Mfg. Co., Bantam, Conn National Vulcanized Fibre to Wiln ngton, De \ meen 8 
Gener El Co., Section Q-112 Appliance and Mer Perkins Machine & Gear ¢ Springfield, Mass LACQUERS. See Finishes. 

chan dise Dept., Bridgeport, Conn. Pyott Found & Machine Co., 328 N. Sangamon, C 
Littelfuse, Ir 47 Ravenswood Ave Chicago, Il ago, I LAMINATED PLASTICS. See Plastics. 
Trico Fuse Mfg. Co., Milwaukee, Wis. ‘’Trico,’’ ‘‘Kant Richard ( Melrose Park (Chicago), I!! 

ark i eae dee LAMINATION DIES. See Dies & Molds 

aylor bre »., Norristown, Pa 

FUSES, Potential Wimington | Sibre “Specialty Co,, Wilmington, De. LAMPHOLDERS. Ses. Sockets 
Littelfu Inc., 4753 Ravenswood Ave Chicago, Ill On! . 7 _ 


: . LAMPS, Miniature and Tubular 
GASKETS, Felt. See Felt. GEAR MOTORS. See Motors. Genera! Elec. Co., Lamp Dept., Nela Park, Cleveland, O 


; Herzog Elec. Co., 6 Varick, New York, N. Y¥ 
GASKETS, Fibre. See Fibre, Vulcanized. GEAR STOCK, Laminated. See Plastics, 


also Gears & Pinions, Non-Metallic LAMPS, Ultra-Violet 


GAUGES, Air Gap 4 General Elec. Co., Lamp Dept., Nela Specialty Div., 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca ’ 410 Eighth, Hoboken, N. J. 

more, Ill GENERATORS. See Motors, also Plating 

Generators. LAVA 
American Lava Corp., Chattanooga, Tenn 

ere ee 5996 Tabor Rd., Olney P. O GLASS Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’ 

>hiladelph > _ pe ; serena 0s : — 

Philadelphia, Pa slass Works, Insulation Div., Corning, N. Y. LEADS, FLEXIBLE. See Flexible Leads. 


GEAR BLANKS 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi GLASS-FIBRE INSU ATION LIGHTS, Pilot or Indicator 
cago UL. —_ S 7 - P , Owens-Corning Fiberglas Dp Toledo, Oh Alden Products Co., 717 Center, Brockton, Mass 
ws Fit A Dial Light Co. of America, 90 West, New York, N. Y 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 
Senne AND PINIONS, Metal - General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicage GLUE POTS. See Pots and Ladles. Eighth, Hoboken, N. J. 
‘ i - ' a 7" Kirkland Co., H. R., Morristown, N. J 
ames fg. Co », © 1121 ca rc Chicago, Ill ~ > Signs dics .0., sec a r a. | ry 
James Bg. e.. P20. | i PM ” — ago GRAPHITE BEARINGS. See Bearings & Signal Indicator Co., 140 Cedar, New York, N. ¥ 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi Bushings, Graphite. LIMIT SWITCHES. See Switches, Limit 
aaa atl - See § 8s, i 
Thompson Clock Co., H. C., Bristol, Co 
Waltham Watch Co., Waltham, Mass. GUARDS LAMP, Portable | LOCK WASHER SCREWS. See Screws, 
McG ( Electrical Div., Valparaiso, Ind. Lock Washer. 


GUMMED PAPER. See Paper, Gummed. LOCK WASHERS. See Washers, Lock 
and Spring. 
| at I L| rE ia | S HANGERS, Ball and Roller Bearing a 
Ss F Industries, Inc., Front & Erie Ave., Philadel- LUGS, Copper 

: Chase-Shawmut Co., Newburyport, Mass 
Dante Elec. Mfg. Co., Bantam, Conn. 
HARNESS, Wire. See Flexible Leads. Ideal — Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


Ilsco “eee Tube & Products Co., Inc., 5629 Madison 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 


new product design. Dialco assem- eee anne a a ; a nits and K Rd., = _ ~ a al Third & Vine Sts., Cincinnati, © 
blies are preferred by manufacturers ziements, Resistance eating. Krueger & Hudepoh lird & Vine Sts., inati, 
! ¢ Patton-MacGuyer Co., 17 Virginia Ave., Providence. 
of modern electrical devices. R. I. 
INSTRUMENTS, Laboratory Standard Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MANUFACTURERS, WRITE DeJur-Amsco Corp., Shelton, Conn. 


General > »o., Sch dy, N. Y. see 3 5 3 & 
FOR SAMPLES AND COM- H orl Go. a 2531 N Broad, Philadelphia, Pa SAVE Some Bee a ee 


PLETE 8 PAGE CATALOG Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve Screws, Machine. 
land, O . 
iD MACHINE TOOL DRIVES. See Drives, 


Simpson Elec. Co., 5200 Kinzie, Chicago, II] rf 
DIAL LIGHT co. Triplett Elecl. Instrument Co., 311 Harmon Ave., Bluff- Machine Tool. 


ton, O 





OF AMERICA, INC. on apace Corp., 582 Freylinghuysen Ave., MACHINES, Balancing 
90 WEST ST., NEW YORK, N. Y. Westinghouse Elec. & Mfg. ¢ Dept. 7-N, East Pitts — — Co., 1119 E. Washington Ave., Mad 
urg a 





MACHINES, Band Sawing (Wood & Metal) 
INSTRUMENTS, Fortable and Switchboard —waiker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 
eJur-Amsct erp., sne ° . 


General Elec. Co., Schenectady, N. Y. z ‘ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa MACHINES, Die Casting 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- Kux-Lohner Machine Co., Dept. E, 2145 Lexington, 
land, O Chicago, Til. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il] 

Triplett Elecl. Instrument Co., 311 Harmon Ave., Bluff- MACHINES, Drilling 


ton, O ‘ Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


Neutra! (op H7 gh Dielectric 





SS ‘apoeeatee Corp., 582 Freylinghuysen Ave., MACHINES, impregnating 
Flee & , ah 7222 Pitt, Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
ACID-FREE Z omen ‘Pa, a oo Se Philadelphia, Pa. 
- ; . MACHINES, Numbering 
GUMMED PAPER INSTRUMENTS, Speed Indicating. See  Numberall Stamp & Tool Co., Inc., Huguenot Park, 
rachometers. Staten Island, N. Y. 
IN 
SHEETS AND TAPE INSULATION (Insulating) (Insulators) MACHINES, Printmaking ne 
Zeads. See Beads, Insulating. Charles Bruning Co., Inc., 100 Reade, New Yerk, N. Y. 
MADE BY Signings fee Cenunaios Black & White Prints) ie 
ahunie Stan Si ns Ozalid Products Division General Aniline Film Corp., 
PAPER MANUFACTURERS & @ ~ oe gid Pg Johnson City, N. ¥. (Whiteprint Machines) - 
r , Composition. See Plastics. _ Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
PHILADELPHIA, gut Compounds. See Varnish, Insulating; also Wax and Ill. (Blueprint Machines) 
Compounds . . 
Fibre. S« Fibre, Vuleanizer; Also Fiae tics MACHINES, Radial Cutting 
Fibre ¢ las " See Glass-Fibre Insulation. Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 
i ome See Lava. 
Bice. _ See. ates MACHINES, Riveting 


Molded See Plastics . : : 
: i , Machir ba 848 8. s 
NUMBERING Machines fie Tt?! chiar Ai, fount, oo THB Hah Am 
- 7 a Plastic seg ge pe pone Tubular Rivet & Stud Co., Wollaston, Mass. 


Porcelain. See Porcelain a 
Slot. See Paper, Insulating; also Cloth, Insulating. MACHINES, Screwdriving 


For Stamping Tape. See Tape. Detroit Power Screwdriver Co., 5369 Rohns Ave., Detroit, 
> Tubing See Tubing, Varnished Fabrics; also Tub- Mich ; : 
Metal Parts, ing, Laminated Phenolic; also Tubing, Vulcanized Stanley Electric Tool Div.. New Britain. Conn. 
Name Plates, _Fibre = ‘ : 
Tae. “See Sees, sane. MAGNESIUM ALLOYS. See Alloys, Mag- 
etc. Vuleanized Fibre. See Fibre eeutem 


Wax. See Wax and Compounds. 





. a ‘ MAGNETOS 
” IRONS, Soldering. (Soldering Irons, Ma- Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
chines & Control Stands.) Ave., Chicago, Ill. 
Write for Electric Soldering Iron Co., Inc., Deep River, Conn. 
rite fo : 0.” at 
Bulletins. Guan "Elec. Co., Schenectady, N. Y. ar se Lifting one a 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- eee inding Co., 2731 Saunders, Camden, 


more, Ill. 


Stanley Tools Division of the Stanley Works, 
Numberall Stamp & Tool Co. t= 


New Bri- Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. 


Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, 0. MAGNETS, Permanent 
Huguenot Park, Staten Island, N. Y. Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. General Elec. Co., Schenectady, N. Y. 
Vulean Elec. Co., Lynn, Mass. Mallory & Co., Inc., P. R., Indianapolis, Ind. 
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OT) ml AT IVA GY 
ACCURACY —STYLING 


YJHEN YOU BUY INSTRUMENTS, 
W what do you look for? If it is 


appearance, the DeJur “22” line of in- 
struments belongs in high society. With 
clear, open scales, they are “easy on the 
eyes 


Accuracy in DeJur Instruments is ob- 
cained—and maintained, because the 
rugged, high-precision instrument move 
ments are tested after each and every 
assembly operation. 


DeJur inspects 
each instrument 74 times! 


Dependability is our watchword — Here 
at DeJur we know that the “Heart of the 
Instrument is the Movement”, and we 
build DeJur movements to the strictest 
specifications that advanced laboratory 
control methods can devise. Superior de- 
sign, highest quality materials, and true 
craftsmanship combine to make DeJur 
Instruments excell in Appearance, Accu- 
racy, and Dependability . . . and DeJur's 
100% self-contained plant assures you 
prompt delivery schedules 


Write Dept. E-2 at once, 
for your copy of the new De]ur Catalog I-21 


_ 





SHELTON, CONNECTICUT 


BRASS 


BRONZE-COPPER 
PHOSPHOR BRONZE 


NICKEL SILVER 


BERYLLIUM COPPER 











easy on the eyes 


a 


In gauges .001 
and thicker 
1/16th inch to 
14 inches wide 
within commer- 
cial limits. 


TIN COATED 

METALS IN 

COILS AND 
STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. 


Motorize your products or make them Automatic with 
Speedway Motors. 

Dependable |10V Miniature Motors... 

exactly meet the requirements of a hundred different 
OE ds A. Go Th Ge 

skeleton types, ‘o 
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speed or 
Low Cost. . 


BALTIMORE, MD. 





Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


types that 


or Universal, cased or 
with or without back gears 
Hundreds of thousands in 
: produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 

Technical Service . . . 
you our answer with prices, 
delivery dates. 

Any quantity... 
sold singly, 


state your problems, we'll give 
quotations and possible 


| or 1,000,000 on short notice— 
in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, 





























"TOBE SURE BUY’ 


MSCO\ORPORATION | 





sore 


(s 
—~— 
ELECTRICAL 


Y. 1439¥ 





EWPORT 


ELECTRICAL 
SHEETS 


To the steel-wise buyer, visual evidence of excel- 
lence, however obvious, is not enough. It is 
proved quality that is important; the ability to 
deliver extra performance and extra satisfaction on 
the intended job. 


In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Shects—no obli- 
gation. 











| nEwP ne (N THE ANDREWS STEEL CO. 


MENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars © Plates ® Universal Mill Plates 
Sheet Bars © Billets © Blooms ©® Slabs 











MANUFACTURING, Contract 























MEGOHMMETERS. Instruments. 




















MELTING POTS AND LADLES. 




















METAL PARTS, Decorative 


























METAL, Thermostatic 



































Union City, 


























Chicago, Il 


























105 Chestnut, N 











METALS, 




















Laminated. 





METALS, 




















Pre-finished 








METALS, 






























































METALS, Pressed Powder 
Frankstown Ave 














, Pittsburgh ( 























Indianapolis, 


























METERS. nstruments 


























York, N. ¥ 





















































With Offices in 80 Cities 


GRAYBAR 


DISTRIBUTES 
HIGH GRADE 


PILOT -LIGHTS 


To mz anufac curers of high grade apparatus, 
judged by 
stambande of hs retail bargain counters. 
Underwriter’s Approved Units in three lens 
i /16"’, for Tungsten or 











ELECTRIC 
COMPANY 


KIRKLAND 


















































Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 









































TRICO OILERS 


WORRY 





SAVE TIME 































NEW MODERN STREAMLINED 
») UNBREAKABLE 




















added sales 




















Reduce selling resistance 














Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. 

















Milwaukee, Wisconsin 














































































































CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 





































( il Ele ‘ Section Q-112 Appliance and Met 
handise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washington 





sivd hicago, 111. 
Ma 16 Macallen, Boston, Mass 
Mica sulator Co., Dept. 31, 200 Varick, New York 
N. Y **Micanite.’ 
New Er and Mica C.o, Ine Walthan Mas Y-27 
Richardson Co Melrose Park (Chicago), Ill 
Westinghouse Ele & Mf ( Dept. 7-N, East Pitt 
burgh, Pa 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, R Sheets Special Shapes 
Callite Tur r rp., 547-39th, Union City, N. J 





Fansteel Meta llurgic al Corp., North Chicago, Ill 

Mallory & ( P. R., Ine., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitt 
burg Pa 

Wilson ¢ H. A 105 Chestnut, Newark, N. J 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool 


MOTOR-GENERATORS. See Motors 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 
See als Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Allianee, O 

taldor Elee. Co., 4351 Duncan Ave., St. Louis, M 
3arber-Colman Co Rockford, I 

Black & Decker El Co., Kent, O 

3odine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Century Electric C« 1806 Pine, St. Louis, Me 

Delco Appliance Division, General Motors Sales ¢ 
Rochester, N. ¥ 

Delco Products, Division General Motors Corp., Dayton, 
oO 

Dumore Company, Dept. 101-¢ Racine, Wi 











p 


Eicor, Ir 1062 W. Adams, Chicago, Ill. 
Electric Specialty Co., 213 South, Stamford, Conn 
Fairbanks Morse & Co Dept. B26, 600 S. Michigan 


Ave., Chicago, Ill 
General Elec. Co., Schenectady, N. Y¥ 
General Industries Co., Dept. 10, Elyria, O 


Hansen Mfg. Co., Princeton, Ind Synchron 
Haydon Mfg. Co., Inc., Forestville, Conn 
Holtzer-Cabot Elec. Co 125 Amory, Boston, Mass 


Imperial Elec. Co., Akron, O 
Leland Elec. Co., Dayton, O. 
Master Elec. Co., Dayton, O 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


Peerless Elec. C Warren, Ohic 

Pioneer Gen-E-Motor, Chicago, Ill 

Reliance Ele & Engrg. Co., 1082 Ivanhoe Rd., Cleve 
land. O 


Russell Elec. Co., 340 W. Huron, Chicago, I! 

Signal Elec. Co., Menominee, Mich 

Smith Corp F A 109 Davis, Rochester ae 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Victor Ele Prods., Inc., 2950 Robertson Rd., Cin 
cinnati oO 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Ele Co., B. A., Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 






MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
Driver Co., Wilbur B., Newark, N. J 


Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


tevere Copper & Brass, Inc., 230 Park Ave., New York 
oe 

Scovill Mfg. Co., 65 Mill, Waterbury. Conn. ‘‘Adnic 

Seymour Mf ‘ 19 Franklin, Seymour, Conr 


NUMBERING MACHINES. See Machines, 
Numbering 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 


Scovill Mfg. Co.. 65 Mill, Waterbury, Conn 
Standard Pressed Steel C¢ Box 594, Jenkintow: Pa 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, I! 


Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
a ee 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
I 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52d Ave Cicero Tl 

Tri Fuse Mfg. Co., Milwaukee, Wis ‘Opto- Matic 
Levomati “‘Drip-Drop.’’ 


OIL- LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ngs, Non-Metallic. 








OSCILLOGRAPHS. See Instruments, 


Industrial and Laboratory 


General Elec ., Schenectady, N. ‘ 
Philadelphia, 


PACKING MATERIAL 


Kimberly-Clark 


PANELS, Metal 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia 
Insulating 
Press Board, Fiber Board, 


Brand & Co., , 276 Fourth Ave., New York, N. ¥ 


Brandywine Fibre Products 1402 Walnut, 


Continental-Diamond Fibre Co., Newark, Del. 
chandising Dept., 
i Manufacturers 


Kimberly-Clark Corp., 7 


for Thermal 
Insulator Co., 


Michigan Ave., 
200 Varick, New York 
Wilmington, 
‘“‘Campbellite,’’ 


Taylor Fibre Co., 


Virginia Pulp & Paper : Pulp Products Dept 


Westinghouse Elec. 
Wilmington Fibre Specialty 


PEGS, Armature 


Manufacturers 


Wilmington, 


Insulator Co Varick, New York 


Vulcanized Fibre Co., Wilmington, 
PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., 
Baltimore Brass i 

(Also Tin Coated.) 
Bridgeport Brass C 
Bunting Brass & Bronze Co., 
Driver-Harris Co., 


1205 Wicomico, 


Philadelphia ‘ 
Revere Copper & Brass, 
nN. = 


Scovill Mfg. Co.. 


Inc., 230 Park Ave., } 


. Waterbury, Conn 


PHOTOELECTRIC CELLS AND TUBES 
DeJur-Amsco Corp., S ; 
Schenectady, 
Weston Elecl. 582 Freylinghuysen Ave., 
Newark, N. J. 


PILLOW BLOCKS, Ball & Roller Bearing 
Bearing Co., 


Instrument Corp., 


New Britain, Conn 
Bearings Corp., 


° os & Erie Ave., 
“‘Rubber Flex.’’ 


PILOT LIGHTS. 
PINIONS. See Gears & Pinions. 


PINS, Assembly 


Groov-Pin Corp., Kerrigan Ave., 


PINS, Cotter — 


Hubbard Spring 
PINS, Dowel 


PLASTICS, Laminated or Molded 


Extruded Plastic.) 
Alden Products Co., 
Insulator Corp., 

(Cold Molded 
Auburn Button 


Brockton, Mass 


Plastics Div., 


Bakelite Corp., 30 E. 
Barber-Colman Co., 
Brandywine Fibre Products Co., 


New York, N. Y. 
1402 Walnut, 
Catalin Corp., 


1 Park Ave., New York, N. Y¥ 


Continental-Diamond Fibre Co., Newark, Del. 


Dow Chemical Main, Midland 


Molded Plastics 
Molded Prods. 


Irvington Varnish & Insulator Co., 
Kurz-Kasch, 


Macallen Co., 16 Macallen, Boston 
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There's ‘“‘tricks-to-all-trades’’ and 
specialized experience is particu- 
larly important in designing porce- 
lain insulators. So, confirm the 
basic soundness of your insulator 
designs, or get practical money 
saving, product improving sugges- 
tions by letting Universal Insulator 
Engineers help with your design. 
Universal ‘‘dry process’’ insulators 
have many advantages including 
adherance to close dimension 
tolerances. Send specifications, 
blue print or sample for estimate. 


THE UNIVERSAL cLAY PRODUCTS co. 


1540 EAST FIRST ST. SANDUSKY, OHIO 





















MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


SE Ea StS: 


Massive one piece cast steel 
main frames 
a 
Simplified punch, die and 
core pin mounting for 
quick, easy set-ups 
* 
Accurate fill and pressure 
adjustments 
* 

Adaptable for making odd 
shaped pieces with projec- 
tions and cores 
* 

Both upper and _ lower 
punches apply pressure 





SINGLE PUNCH — TOGGLE TYPE 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 


KUX-LOHNER MACHINE COMPANY 


DEPT. E, 2145 LEXINGTON ST., CHICAGO, ILL. 
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MANUFACTURERS OF 


ELECTRICAL FELT 


@ Vibra-Sorb Pads 
(Absorb machine vibrations) 
@ Gaskets 
@ Washers 
@ Wicking 


SYNTHETIC RUBBER 


@ Molded Parts 
@ Sponge Rubber 
@ Sheets 

@ Strips 


WESTERN FELT WORKS 
4027-4115 W. Ogden Ave. Chicago, Illinois 


BRANCHES IN ALL PRINCIPAL CITIES 
















No Loncer do you need a variety of 
special lacquers to finish several metals. 
M&W Universal Lacquer simplifies your 
production. This new, high-grade, clear 
M&W lacquer can be applied with excel- 
lent results on a// commonly used metals 
and alloys. 


It’s the ideal lacquer for name plate 
manufacturers and others making prod- 
ucts out of several kinds of metals. 


Universal Lacquer is very light in color 

.. adheres well ... is flexible... withstands 

stamping and forming . . . resists outdoor 

weather; also sulphur ... good color reten- 
tion ... air dries quickly. 


Full information on request 
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Maas and Waldsitin Co- Mswark Mt 7 


Branch Offices end Warche 1656 Carrell Aw 1228 W. Pico Biv 


SEUEEWEEEME PIONEERS IN PROTECTION 
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When properly adjusted, iron 
cannot overheat or burn off its 
tin. lron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly appliedto iron. Send 
fer bulletin, 


RHO E aT) ee 


83s a CONNECTICUT 












































































































































QUALITY 
RELAYS 























MR- 2, 2500 ohm, SPDT, $1.05 (list 
MR- 6, 4-6V., DC, SPDT, — .96 (list 
MR- 7, 6V., AC, SPDT, 1.23 (list 
MR-11, LIOV., AC, SPD 1.35 (list 


Wrile 



























































for complete STACO data 


STANDARD ELECTRICAL PRODUCTS CO. 


119 Ist Avenue No., 




















Minneapolis, Minn. 


LECTReK 

















Vitreous Enameled 
RESISTORS 


Made for long, dependable 

































service. 
More Economical to buy and 
to use. 
Complete range of fixed, 





tapped and adjustable types. 
Write for samples; no obli- 
gation. 


en ee ee oe 


S131 WEST 25 tH PLACE 











+ + + 









































CHICAGO (CICERO P.O.) ILL. 


INSTRUMENT RESISTORS 























INCORPORATED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications 























Precision spool type; Tubular, in both 
standard and precision tolerances; Ad 
justable units; Resistance cards and 
Custom built units 






































WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 










































































, Dept. 31, 
Lamicoid.’’ 
to Cher al Ce Plastics Div 
Vulcanized Fibre Co., 


200 Varick, New York 


Sprir 


gtield, Mass 
Wilmington, Del “*Phe 


ison Co., Melrose Park (Chicago), Il 
» Corp., Oaks, Pa 


**Insurok.’ 


Fibre Co., Norristown, Pa 
yuse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
th, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del 
*“‘Ohn 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Il 

Morganite Brush Co., Inc Long Island City, N. Y 

Trent ¢ Harold E., 619 N. 5th, Philadelphia, Pa 


PLATES, Name 
( e Name Plate & Mfg. ¢ 1752 Waveland Ave 
Chicag I 


PLATING GENERATORS 


Eicor, Ir 515 S. Lafilin, Chicago, Ill 
Electric Spectalty Co., 213 South, Stamford, Conn 
Ge Ele Co., Schenectady, N. Y. 





PLATING PROCESS, Nickel, Zinc 
General } ( Section Q-112 Appliance and Mer 
Bridgeport, ¢ 


1651 E. Grand Blvd., Detroit, Mich. 








PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Kile & Sons, Mathias, 3200 Belmont Ave., Chicago, II] 


PLUGS, Attachment 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 


Industrial Control 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Ele Cc Section Q-112 Appliance nd Mer 
chandise Dept., Bridgeport, Conn 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 575 Central Ave Pontiac, 
Micl 

Wrought Washer Mfg. Cx 2200 S. Bas Milwaukee 
Wis 

PLUG & CORD SETS 

Alden Products Co., 717 Center, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 





Belden Mfg ‘o., 4633 W. Van Buren, Chicago, Ill 
General Ele ( Section Q-112 Appliance and Mer 
handise Dept tridgeport, Conr 


Holyoke Wire ‘& Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass 
Guardian Elec. Mfg. Co.. 1627 W. Walnut, Chicago. I) 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center. Brockton, Mass 
Guardian Ele Mfg. Co., 1627 W. Walnut. Chicago. Il 
Jones, Howard B., 2300 Wabansia Ave., Chicago III 


POINTS, Contact 
M bdenur Platinun Silver, Tungster Special A 

Baker & ( Inc 113 Astor, Newark, N. J 
S. Bra n Div I Stern & Ce Inc 20 VanDam 
Ne York N Y 

Callite Tungsten Corp 47 -39tt Union City, N. J 

Cleveland Tur ter Ire 000 Meect Ave Cleveland 
o 

Fanstee Metallurgical Corp North Chicago, Ill 

Genera Plat D of Metals and Controls Corp i 
Forest Attlebor Ma 

Gil I « s Frankstow! Ave Pittsburel 
2 ] Gibsilo 

Ma I & ( Tex P. BR Indianapoli Ind 

WW n ¢ H \ aL) Chestnut Newark, N. J 

PORCELAIN 

Akron Porcelain Ce Akror 0 

American Lava Cory Chattanooga, Tenr 

Colonial Insulator Co., Akron, O **Porcelex.’’ 

Louthan Mfg. Co East Liverpool, O ‘*Elemite.’’ 

Star Porcelain Co 41 Muirhead Ave., Trenton, N. J 
Nu Bla Thermolair “‘Vitrolain,.’’ ‘‘Lavolain.’ 

Steward Mfg. Cc D. M., Chattanooga, Tenn. 


Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. 


Control. 


See Resistors, Radio 





POTS & LADLES, Melting 

Dunr Ir Struthers, 1321 Cherry, Philadelphia, Pa 
Dun 

Electri Idering Iron Co., Inc., Deep River, Conr 

Genera ‘ Co., Schenectady, N. Y 

Russell Elec. Co., 340 W. Huron, Chicago, T1l. 

Sta-Warm Ele Cc 565 N. Chestnut, Ravenna, O 
Triplex 

Trent Co Harold E 619 N. 54th, Philadelphia, Pa 















































































































Thomas Blvd., Pittsburg! 


POWER TOOLS. See Power. 


Tools, 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Drill 

Walker-Turner ( I 421 Berck P f 
nN. @ 

PRESSES, Plastic Molding 

Kux-Lohner Machine Co 2145 Lexington, Chicago, I! 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadel L, = 

Whit Dent M ( s. 8s 10 E. 40t New 


York, N. ¥ 





PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd 
Philadelphia, Pa 


Olney P. O 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, C 
cago, Ill. 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa 


5996 Tabor Rd., Olney P. O 
PUSH BUTTON STATIONS. See 
Remote Control. 


PYROMETERS 


DeJur-Amsco Corp., Shelton, Conr 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. 
Non-Metallic. 


Switche 


See Plastics 


See Gears & Pinior 


RECEPTACLES, 
Lamp. 


Sockets 


Lamp. See 


RECTIFIERS, Current 
Electricoil Co., Inc., 6 Varick, New York, N. Y 
Fansteel Metallurgical Corp., North Chicago, I)! 


General Elec. Co Section Q-112: Applian and M 
chandise Dept., Bridgeport, Conn. 
International Telephone Development Co., Inc., 137 


Varick, New York, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitt 
burgh, Pa. 


REDUCERS, SPEED See Speed Reducers 
REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, 
Wissahickon Ave & Juniata, 
*‘Cordomatic.”’ 


Cordomatic Div 
Philadelphia, Pa 


REFRACTORY PORCELAIN. See Ceram 
ics; Cores, Resistor; Porcelain. 


REGULATORS, 
Motor. 


Speed. See 


Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; 
stats.) 
Allen-Bradley Co., 1309 8S. 
Dunn, Inc., Struthers, 1321 
““Dunco.”” 
Fenwa!l Incorporated, 10 Main. Ashland 
General Elec. Co., Schenectady. N. Y 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
Minneanolis- Honeywell Regulator Co., 2810 Fourth Ave.,. 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren 
Spencer Thermostat Co., 101 Forest 
(Low Voltage.) 


Thermo 


First, Milwaukee, Wis 
Cherry, Philadelphia, Pa 


Mass 


Chicago, Ill 
Attleboro, Mass 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba 
General Elec. Co., Schenectady. N. Y. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


ne 


Ward Leonard Elec, Co 34 South, Mt. Vernon, N. Y 

RELAYS 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 

Allied Control C¢ Inc., 227 Fulton, New York, N. ¥ 

American Automatic Elec. Sales Co Dept. C, 1033 W 
Van Buren, Chicago, Ill Autelco Strowger.’ 

American Ga Accumulator (¢ Electrical Divy., Eliza 
beth, N. J Agastat Time lelay 

Arrow-Hart & Hegeman Elect Co Industrial Contro? 
Div Hartford, Conn 

Autocall Co Shelby, Ohi 

Barber-Colman Co., 1216 Rock, Rockford, Ill 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 


Til. 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia. Ps 
**‘Dunco.’” 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Section C 676-27, Schenectady, N. ¥ 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Kurman Elec. Co., Inc., 241 Lafayette, Now York, N. Y 
Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Ca 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 
Standard Electrical Products Co., 419 First Ave., Nort 


Minneapolis, Minn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Weston Elecl. Instrument Corp, 582 Frelinghuysen Ave 
Newark, N. J 
Westinghouse Elec. 
burgh, Pa. 


& Mfg. Co., Dept. 7-N, East Pitts 


RESISTANCE LINE CORD. See Cords, 


Resistance Line. 





RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 SS. First, Milwaukee, Wis 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.”’ 

Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn, N. Y¥ 
Daven Ce 158 Summit, Newark, N. J 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 
Instrument Resistors, Inc., Little Falls, N. J 
International Resistance €o., 405 N. Broad, Philadel 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th 
rE...) aa 

Mallory & Co., Inc., P 


Place, Chicago (Ciceré 


R., Indianapolis, Ind 


National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Products Co., North Adams, Mass 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
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Baker contact 
eB 0 material solved 
a difficult 
problem in this 
pressure switch 
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‘ “THERMO -LIMIT-CONTROL VALV. 
ee ror H.C.LITTLE 
Ok Burning 4 


ae FLOOR FURNACE 


Cords H.C.LITTLE BURNER CO.,INC. SAN RAFAEL, CALIFORNIA 


The Thermo-Limit-Control valve automatically prevents any 
accidental overheating of the furnace; its operation is 


tat a simple, movement is positive, its action results in longer 
furnace life and maximum economy of operation. Perhaps 

rark, N. J your product can be made more efficient, more salable, by 
Philade simply adding a bit of Chace Thermostatic Bimetal to give 
igo (Cicer it that desired automatic action. Follow the example of 
i i so manv other successful manufacturers—consult Chace. 


a W.M. CHACE C O. 


L N.Y 1608 Beard Avenue - - - Detroit Mich. 
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Because this pressure switch, manufactured by the 


Square D Company of Detroit, was designed to 
operate in pits and similar damp situations and 
under unusually severe conditions, the problem of 
assuring consistent, accurate operation was more 
than ordinarily acute. These constantly unfavor- 
able conditions and high operating currents neces- 
sitated rugged construction of contacting elements 
at reasonable cost in both large and small type 
switches. A built-in contact assembly made from 
special Baker silver inlay material solved the com- 
bined difficulties of this case. 


We are exceptionally well equipped to find the 
answer to questions like this with our more than 
three quarters of a century of experience as metal- 
lurgists, our highly trained staff and our up-to- 


the-minute mechanical equipment. 


Make it a routine matter to consult us when you 
need contacts or have a contact problem. We 


shall always be glad to work with you. 


BAKER & CO... INC. 


SMELTERS, REFINERS AND WORKERS OF 
PLATINUM, GOLD AND SILVER 


113 Astor St... Newark, N. J. 


New York San Franciseo Chicago 


NT ea TET 
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FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


Forestville, Connecticut 
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ODUCTsS 


and 
METAL SPECIALTIES 


Superior Wor 


: kman i 
in brass o- ste ship 


el, Send 


LINDEN & C0, Ing. 


891 BROAD 
ST 
PROVIDENCE, Rs 






SCREWS fo wer 
You can depend on us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


he ae ae ee 


ee ae ik 


LVANIA 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 












y for Electrical 
mi Purposes, Natural 
#7 Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 





TROMBET TA SOLENO! D CO. 


MILWAUKEE 
U.S.A 
A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—}4 to 90 Ibs. High speed—11 sizes—'4 to 
35 Ibs. Long Stroke—11 sizes '4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity '4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 2,500 ft.-Ibs. 


RECIPROMOTORS—SEMOTORS 


any capacity 


Special Equipment Our Specialty 


= KESTER ) 


FLUXES 
41 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


WISCONSIN 


XX a 











RESISTORS, Radio Control 


Attenuators 





Fixed Resistors, Rheostats, Potentiometers 


Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
\ 5 Summit, Newark, N. J 
. Inc., 140 Pennington, Newark, N. J 
rs, Inc., Little Falls, N. J 
tesistance Co., 405 N. Broad, Philadel 
LW. 25th Place, Chicago (Cicero 
P. R., Indianapolis, Ind 
Controller Co 5309 Ravenswood Ave., 
4805 W. Flournoy, Chicago, Ill 
ts Co., North Adams, Mass 
Elec. Co., 34 South, Mt. Vernon, N. Y 
Mfg. Co., The, S. S., 10 E. 40th, New 
RHEOSTATS, Electroplating 
Allen-Bradley ¢ 1309 S. First, Milwaukee, Wis 
National Ele Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl 
Udylite Cory 1651 E. Grand Blvd., Detroit, Mich 
RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Clarostat Mfg. Co 
General Ele Co., 


Inc., 285 N. Sixth, Brooklyn, N. Y 
Y 
Hardwick, Hindle, 


Schenectady, N 


Inc., 140 Pennington, Newark, N. J 


Internationa tesistance Co., 405 N. Broad, Philadel- 
phia. Pa 

National Ele Controller Co., 5309 Ravenswood Ave., 
Chicago ll 

Ohmite Mfg. C« 4805 W. Flournoy, Chicago, Tll 

Rex Rheostat Co., 37 W. 20th. New Yerk, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
**Vitrohm.’ 

Westinghouse Elec. & Mfg. Cc Dept. 7-N, East Pitts 


burgh, Pa 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 

RIVETING MACHINES. See 
Riveting. 


RIVETS, Plain 

Central Screw Co.. 3519 Shields Ave.. 
Progressive Mfg. Co., Torrington, Conn 
Republic Steel Corp., Cleveland, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Machines, 


Chicago, Ill 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 
(Cicero P. O Chicago, Ill 
Tubular Rivet & Stud Co., Wollaston, Mass. 


1848 S. 54th Ave., 


ROTARY CONVERTERS. 


See Motors. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 


Walker-Turner Co., Inc., 4211 Berckman *lainfield, N. J 

SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
ae Co. of America, 2179 Gulf Bldg., Pittsburgh. 
a 

Hunter Pressed Steel Co., Lansdale, Pa. 
Linden & Co., Inc., 897 Broad, Providence, R. I 
National Acme Co., 170 E. 131, Cleveland, O 
Peck Spring Co., 12 Grove Ave., Plainville, Conn 
Progressive Mfg. Co., Torrington, Conn. 


Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co Box 594, Jenkintown, Pa 
Waltham Watch Co.. Waltham, Mass 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 


Wis 


SCREWS, Hollow & Socket Head 


Allen Mfg. Co., Hartford, Conn 
Central Screw Co., 3519 Shields Ave., Chicago. III 
Parker-Kalon Corp 198 Varick, New York, N. Y 


Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 


American Screw Co., Providence, R. I 


Continental Screw Co.. New Bedford, Mass 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Il ‘‘Sems 

SCREWS, Machine. See Bolts, Nuts & 


Screws. 


SCREWS, Recessed Head 


Ameriean Screw Co., Providence, R. I 
Chandler Products Co., Euclid, O 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corp New Britain, Conn 


Lamson & Sessions Co., Cleveland, O 


National Screw & Mfg. Co., Cleveland, O 

Parker-Kalon Corp 198 Varick, New York, N. Y 

Pheoll Mfg. Co., Chicago, Il 

Russ¢ Burdsall & Ward Bolt & Nut Co., Port Chester 
a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conr 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
Ag 

Standard Pressed Steel ¢ Box 594, Jenkintown, Pa 


SCREWS, Self-Tapping 
Co 


American Screw Providence, R. I. 


Central Screw Co., 3519 Shields Ave., Chicago, II! 

Groov-Pin Corp 411 Kerrigan Ave., Union City, N. J 

Parker-Kalon Corp 198 Varick, New York, N. Y 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
ago, Ill 









SCREWS, Set and Cap 
Allen Mfg. Co., Hartford, Conn 


Parker-Kalon Corp 198 Varick, New York, N. Y 
Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave 


Chicage, TIl 
Standard Pre 


SCREWS, Thumb 
Central Screw Co., 3519 
Parker-Kalon Corp 198 
Progressive Mfg. Co., 


SCREWS, Wood 
American Screw Co 
Central Screw Co 


ssed Steel Co., Box 594, Jenkintown, Pa 


Shields Ave., 
Varick, New 
Torrington, Conn. 


Chicago, I! 
York, N. Y 


Providence, R. I 
3519 Shields Ave., Chicago, Il 
Chandler Products Company, Euclid, O 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn 
Lamson & Sessions Co., Cleveland, O. 
National Screw & Mfg. Co., Cleveland, O. 
Pheoll Manufacturing Company, Chicago, Il. 
—s Burdsall & Ward Bolt & Nut Co., Port Chester 


Scovill 


Manufacturing Co., 65 Mill, Waterbury, Conn 
SEALS, Oil 
American Felt Co Inc., Glenville, Conn 


Chicago Rawhide 
cago. Ill 

Garlock Packing Co., 

Gits Bros. Mfg. Co., 
Ill 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., 


SHADES, Mica 
Mica Inslator Co., 
SN. 3 

New 


Mfg. Co., 1286 Elston Ave., Chi 


Palmyra, N. Y. ‘‘Klozure.’’ 
1840 S. Kilbourn Ave., Chicago 


Syca 


Cleveland, O 


Dept. 31, 200 Varick, New York 
England Mica Co 


SHEAVES, V-Belt 


Waltham, Mass 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
eago, Ill 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper Also Coppe r 


Thin-Sheet. 


SHEETS, tron Enameling 


American Rolling Mill Co., 2841 Curtis, Middletown, O 
“‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co Div. of Andrews Steel Co 


Newport. Ky 
Republic Steel Corp., 


Cleveland. O 
Ryerson & Son, 


Inc., Jos. T., Chicago, Ill 
SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


American Nickeloid Co., 132 
finished ) 
American Rolling 
Oo “*‘Armco.’’ 
American Steel & Wire Co., Rockefeller 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Div. of Andrews 
Newport, Ky 
Republic Steel Corp., 
Ryerson & Son, Inc., 


2 N. Second, Peru, Il 


Mill Co., 


( Pre- 
2841 


Middletown 
Bldg., Cleve- 


Curtis 


Steel Co., 


Cleveland, O 
Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 

Sheet, Rod, Tube, Wire, Anodes 


Baker & Co., Inc., 


113 Astor, Newark, N. J. 
Handy & Harman, 


82 Fulton, New York. N. ¥ 


General Plate Div. of Metals and Controls Corp 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R. Indianapolis, Ind 


Wilson Co., 


SLATE 


Portland-Monson Slate Co., 


H. A., 105 Chestnut, Newark, N. J. 


Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 
General Elee. Co., Schenectady, N. Y 
1008 Park Ave., 


See Tubing, Var- 


Ideal Commutator Dresser Co., Syca- 
more, Ill. 

SOCKETS, Lamp 

Alden Products Co., 717 Center, Brockton, Mass. ‘Roto 
lok Fluorescent 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford 
General Elec. Co., 
chandise Dept., 


Conn. 
Section Q-1123 
Bridgeport, Conn. 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 
Mass 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave 


Appliance and Mer 
Malden, 


Exchange, 


, Chieago, Tl. 


General Elec. Co Section Q-1123. Appliance and Mer 
chandise Dept sridgeport, Conn 
Kester Solder Co 4209 Wrightwood Ave., Chicago, Ill 


Ruby Chemical Co., 


SOLDER, Silver 


68 McDowell. Columbus. O 


Baker & Co., Inc., 113 Astor, Newark, N. J. 
General Plate Co., Div. Metals and Controls Corp., 


34 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York, N. Y., 
‘os,’’ ‘*Easy-Flo.’’ 


“Sil- 
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RING 


yee A) 4 de poe 
of ELECTRICAL TIME CONTROL 


present their 


New BHR Series 


First combination of 
automatic reset and 
BUZZER SIGNAL avail- 
able for both ‘‘spot”’ 


and remote control 
) C 10N $ Hs . Various Models with Selective 
Nadel si , Timing over ranges up to 55 
OP minutes. 
Baking ovens. ™P 
TTC blhteabiriabt ai aseiiiaiataie 
battery cipro . Units available either for flush 
Aaa 5 - 
eet red hd or panel mounting 
2 - 
Us Pe ke og 
riod of light, heat, alia 
hd Pr To PT Tk bth 
sy other process i ! 
Tala XY dat) TNS rae BE 
= 


. All Electric. 

. Synchronous Motor Driven. 

. Fully automatic, including in- 
stantaneous reset. 


J 


Series BHR 


5’7x5"x234” in durable 
metal case; Load con- 
tact rating 750 watts, 
non-inductive. 


WRITE FOR LATEST BULLETIN 


109 EDISON PLACE, NEWARK, N.J. 


eee ey oe 





LAMINATION DIES 


sn ania ED di ate al: ie ad 


ee Cae high-epoed coonentesl reduction, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


HARD .e TOUGH e RUGGED 


LED 


FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ANY SHAPE 





HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 


NEW YORK EAST LIVERPOOL, OHI LOS ANGELES 


MARCH 1941 


POLYPHASE MOTORS 


STREAMLINED 


Type P—2 or 3 Phase, 60 cycle. 
Voltages—110, 220, 440 and 550. 
Squirrel Cage Rotor, dynamically balanced. 


Normal torque, Constant speed, Ball bearings. 
Fully Enclosed. 


Plain barrel frame or rigid base for Floor, 
Sidewall or Ceiling mounting. 


Sizes—1!o, *4 and 1 H.P. at 860 RPM. 
34, 1 and 114 H.P. at 1150 RPM. 
1, 1144 and 2 H.P. at 1750 RPM. 
1, 1!4 and 2 H.P. at 3500 RPM. 


Same sizes 50 cycle at 5/6 of above speeds. 
Odd voltages and cycles available. 

Shaft length and lead outlet to suit. 

A quiet running motor with minimum vibration. 


This motor would look well on your machine. 


THE OHIO ELECTRIC MFG. CO. 
Cleveland, Ohio 


5905 Maurice Ave. 
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A_ FAVORITE 
FOR 40 YEARS 


e 
MAKES SOLDER 


FLOW QUICK 
AND FAST 


aon LITTLE PASTE THEN 





NA axreny ase canoe Approved by 
Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA | 


CMLL ~<a 


aes iN Pending 


RS fe 


POSITIVE PROTECTION 
for Cord-equipped Products 


CCT um tM MMe cele aM me 

point of strain, forever eliminating cord service 

trouble. Withstands 100 Ib. pull . . . prevents 

unraveling . no more binding by tape or 

thread . . . acceptable to Underwriters’ require- 

ments... Insulated. Size for every application. 
Write for test sample. 


GEORGE WALKER COMPANY 


Uma imel titel) at ir] 
118 AMSTERDAM AVE. PASSAIC, N. J. 


TERMINAL 


For identitying Wires 
Parts, etc. Emboned 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles, Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-158 Newport, Kentucky 





FIXED AND VARIABLE RESISTORS We 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 


Z~ yey 
Peas 


mn, WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


801 GLASGOW AVE., FORT WAYNE, IND. 








lianapolis, Ind 


Ma ry & Cr Inc I R., Inc 


White Dent Mfg. ( Ss. Ss 10 E. 40t} New York 
N. ¥ 

W n ¢ H. A., 105 Chestnut, Newark, N. J 

SOLDERING COMPOUNDS 
Stick Paste Flux, Salts, Fluid 

Burnley Battery & Mfg. Co., North East, Pa 

Gardiner Metal Cc 4818 S. Campbell Ave., Chicago, Il! 

General Ele ( Section Q-112 Appliance and Mer 
handise Dept., Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave Chicago, Ill 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind 
**Star,’’ Crescent.’’ 


Ruby Chemical Co., 68 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, 
SOLDERING POTS. See 


Soldering. 


Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, II] 

Davis & ¢ Inc., Dean W., 547 W. Fulton, Chicago 


Winding Co., 2731 Saunders, Camden, 





Electroc ( Inc., 6 Varick, New York, N. Y 
Gener Ele Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, 
Magnetic Windings Co., 16th & Butler, Easton, Pa. 
Nationa Acme Co., Elec Mfg. Div Cleveland, O 
Roebling’s Sons Co., John A., Trenton, N. J 
Trombetta Solenoid Co., Milwaukee, Wis. 


Chicago, I] 


SPEED INDICATORS. See 


also Stroboscopes., 


Tachometers 


SPEED REDUCERS. Also see 
Specifications elsewhere in this 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Lenney Machine & Mfg. Co., Warren, O. 


Motor 
issue 


SPEED REGULATORS. See 
Motor. 


Controllers, 


SPRINGS 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il] 








American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 
3arnes Co., Wallace, Div. of Associated Spring Corp., 
Brist Conn 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson ¢ Wm. D., Div. of Associated Spring Corp., 
1800 Cylbourn Ave., Chicago. I) 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mict 


Hunter Pressed Steel Co., Lansdale. Ps 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 


SPROCKETS, Roller Chain 
Cullman Wheel Cc 1328 Altgeld, Chicago. II 
t Foundry & Machine Cx 328 N. Sagamon, Chi 
Tl 





STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I!) 
Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods 
Waterbury, Conn 

Barnes Co Wallace, Div. of Associated Spring Corp., 


Branch 





Brist Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Cuyat Spring Ce 10270 Berea R Clevelar oO 

» Ele Mfg. Co 3antam, Conn 
( Wo D Div f Associated Spring Corp 

1RO0 ¢ rn Ave Chicago. I 

Hubba Ss ( M. D 75 Central Ave., Pontia 
Mict 

Hunter Pressed Steel Co Lansdale, Pa 

Kru & H ) Third & Vine Sts., Cincinnati, O 

Linden & ( Inc., 897 Broad, Providence, R. 1 

7 MacGuyer Co., 17 Virginia Ave., Providence 

Raymor Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Republic Steel Corp.. Cleveland, O 

tever Copper & Brass, In (Rome Mfg. Div.), 230 
Park Ave New York, N. Y 

Sco Mfg. Co., 65 Mill, Waterbury, Conr 

Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chicago, I 

Sherman Mfg. Co.. H. B Sattle Creek, Mich 

Pitcher & ( E. H Binghamtor . 

Wilmington Fibre Specialty Co., Wilmingtor Del 

Wrou W er Mf ( 0 Ss. B M aukee 
Wis 


, eer ent thay en Small, Non- Metallic 


Br lywine Fibre Products Co., 1402 Walnut, Wilming 
n. D 

( nt D 1 Fibre Cc Newark. Del 

I I ( Spr ( \ ( 

oO 

( I ( I Dey I A 
I M 

R r Co., Melro Park (¢ Ag ] 

Ss ( Oak Pa 

I I re ( Nor Ww I 

W \ Mf ( S 1 M 
W 

STARTERS, Motor. See Controlle1 Mo 

STEEL BARS & SHAPES 

Ar Stee & Ww re { Rockefeller Bldg Cleve 
ur Oo Unite States Steel Corp. Subsidiary.) 

Newport R M ( Div. of Andre Steel ¢ 
X | 

Rey Ss Cor Clev 0 

R & § I J I ( I 


STEEL SHAFTING, Screw Stock 

4 i St & Wire Co Rockefeller Bldg Cleve 
r oO United States Steel Corp. Subsidiary 

R pu Steel Corp., Cleve 








STEEL SHEETS. See Sheets, Steel. 





STEEL SHEETS, 
Iron Enameling. 


Enameling. See Sheets, 


STEEL, ae 


American Rolling Mill ¢ 2841 Middletown, 
oO ‘Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (Unite 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, Ol 

Driver Co., Wilbur B., Newark, N. J 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il! 

STEEL, Stamped & Turned Up 

Angle Steel Stool Co., 232 Oak, Plainwel Mich 

STEEL, Strip 

American Nickeloid Co., 1322 N. Second St., Peru, I 
( Pre-finished 

American Rolling Mill C 2841 Curti Middletown 
Oo Armco.”’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 
3arnes Co allace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp., Pittsburgh Pa 

States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, Ohio (Cold Rolled 
Granite City Steel Co., Granite City, Ill 
Republic Steel Corp., Cleveland, O 


(United 


Roebling’s Sons Cx John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

Thomas Stee Co Warren, O (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 


Uncoated Thomastrip.’ 


STRAIN RELIEFS, Cord 
Belden Mfg. Ce 4633 W. Van Buren, Chicago, Ill 


General Elec. Ce¢ Section Q-1123. Appliance and Mer 
handise Dept Bridgeport, Conn 
Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park <Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 S$ 
Colonial,’’ E Z." 

Smith Corp., F. A 10 Davis 

Wire Stripper Co., 1727 Eastham Ave., E 


State, Chicago, Ill 


Rochester, N. Y 
Cleveland, O 





STROBOSCOPES 


General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixture & Fan 


Arrow-Hart & Hegeman Elec. Co., 
Div.. Hartford, Conn 


Industrial Contro) 


General Elec. Cc Section Q-1123. Appliance and Mer 
handise Dept.. Bridgeport. Con. 

McGill Mfg Co., Electrical Div Valparaiso, Ind 
Levolier.”’ 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co Industrial Contro} 
Div., Hartford, Conn 
General Elec. Co Section Q-112 Appliar ind Mer 


chandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn “Diamond H.” 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Arrow-Hart & Hegeman Elec. Co., Industrial Controd 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Pickering Products Corp Grinne at. «sErwir Detroit 


Mich **Metrik.”’ : 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y 
*“H-C.°° 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, O. 

Barber-Coleman Co., Rockford, Ill. 

General Elec. Co., Schenectady, N. ¥ 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleveland. O. : 

Ward Leonard Elec. Co., 34 South, Mt Vernon, N. Y¥. 

Westinghouse El & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 





SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept.. 
410 Eighth, Hoboken, N. J ‘‘Kon-Ne Tors 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 

Mercoid Corp 4201 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
Ss Minneapolis, Minn. 


Powrex Switch Co., 196 Willow, Waltham, Mass. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

SWITCHES, Radio 

Centralat Div. of Globe Union, Ir 900 East Keefe 
Ave Milwaukee, Wis 

Clarostat Mfg. Co.. Inc., 285 N. Sixth, Brooklyn, N. Y¥ 

Guardian Ele Mf Cc 1627 W. Walnut, Chicago, Tl. 

Mallory & Co., Inc P. R., Indianapolis, Ind 


Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
H-C.°° 

American Automati Elec. Sales Co 1033 W Van 
Buren, Chicago, Ill 


Arrow-Hart & Hegeman Elec. Co., Industrial Contro} 


Div., Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi 
cago, Ill 

Dunn. In Struthers, 1321 Cherry, Philadelphia, Pa 


Dunco 





ELECTRICAL 





MANUFACTURING 


ae 


WITH THESE “NEW METHOD” 


a 


SURFACE OF THE 
ORDINARY 
TUNGSTEN CONTACT 





SURFACE OF THE 
CLEVELAND 
TUNGSTEN CONTACT 





z., Cleve 

lary.) 

ng Corp 

(United 

i Rolled Microscopic examination of an ordinary tungsten contact 
* would show jagged, uneven scars — plus gatherings of 
minute particles of tungsten. That is why an electrical spark, 

Copper oxidizing these particles, causes almost certain pitting. 

ht Finish . 
Heretofore this hazard has been overcome by an expensive 
polishing operation. Now, by a new method, Cleveland Tung- 

. sten has perfected the ‘‘smooth-as-glass”’ surfaced tungsten con- 

— tacts . . . without extra cost to users. Wider adaptation of 

aic, N. J tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 
achieved through the Cleveland Tungsten process 

e syca 

ago, Il] We will be pleased to submit quotation on your specifications 

Y end sampies of our nearest standards without obligation 

elar 0 


ea 


1 Contro) INCORPORATED 
—_ 10000 MEECH AVE., CLEVELAND, OHIO 


Ind 


Contro} 


1 SPECIAL MOTORS 


a Designed for each application. 
1 Contro) 





Detroit Also: Rotary- 
N. Y. 
ast Pitt Motor- Converters. 
Generators Frequency- 
Wis 
N. 3 Dynamotors. Changers. 
1 Contro} 


= ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


a Ae 
ast Pit 
np Der 
—_ Ave 
a 3. 3 
ast Keefe e oa > ‘ 
yn, N. ¥ Sa é Bs $ as : 

_ 7 N@/ PITTSBURGHER 
Wis, . « » Pittsburgh's Newest Hotel 
rk, N " SINGLES .. . $3to $4) 400 rooms, all with radio at no 
- Van DOUBLES . $4.50to $6} extra cost, outside view & bath. 
res., Chi A KNOTT HOTEL « JOSEPH F. DUDDY, Manager 
phia, Pa 
UCRING MARCH 1941 
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‘PLUS 


THESE ADDITIONAL FEATURES” 


VICTOR Adding Machine Company, in its advertising, 
tells our story for us. 


» . : : . ° 
Presenting its new DeLuxe Portable with Direct 
Subtraction, it lists these additional features of its 
molded plastic case: 
‘“*Handsome appearance”’. 
Auburn’s application of plastics to a well 
designed product means the fullest expression 


is given to the beauty of that design. 


“Light-weight —treated to resist both rust and 


. 


; 
wear. 





Auburn Engineers can adapt your designs to 
take fullest advantage of these characteristics 
of well chosen plastics. 


‘Tight fitting case reduces possibility of dust and 
foreign matter entering machine’’. 


Auburn’s precision standards in mold-making 
and in molding—the result of better than 
65 years experience—mean that Auburn-molded 
parts fit on the assembly line. 


Whatever your molded plastic problem—whether it 
involves close mechanical or electrical tolerances, a 


new application of plastics or a revision of a present 
application—Auburn will bring to its solution 65 years 
of molding experience. Write today. 









1876—Sixty-fifth Anniversary — 1941 


MOLDED PLASTICS DIVISION OF 


AUBURN, N.Y. 
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General Ele Cr Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn Diamond H 
Micro Switch Corp Freeport I} 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 
SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Allied Control Co., Inc 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div Hartford Conn 

Chase-Shawmut Co., Newburyport, Ma 

General Elec Co. Section Q-112 Appliance nd Met 
chandise Dept Bridgeport, Con: 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Micro Switch Corp., Freeport, I 

Minneapolis-Honeywell Regulator Co 
S., Minneapolis, Minn 


2810 Fourth Ave 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut. 


Chicago, Ill 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. See Timing Devices 


SWITCHES, Vacuum 


General Electric C« Schenectad N. ¥ 
TACHOMETERS 
Veeder-Root, In Hartford, Contr 


Weston Elecl. Instrument Co., 58 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 


2 Frelinghuysen Ave 


National Band & Tag C« Dept )-158, Newport, K 
TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Il 


TAPE, Braided 
Anaconda Wire & Cable ¢ 2 Broadway, New York 
i 


TAPES, Cotton, Linen, Silk 


Continental-Diamonda Fibre Co., Newark, Del 


eral Elec Co Section Q-11 \l nee ! M 
handise Dept Bridgeport, Conr 
Insulation Manufacturers Corp 565 W Washingtor 


Bivd., Chicago, 1 





Mica Insulator Co., Dept. 31, 200 Varick, New York 
ns oe 

Westinghouse Ele & Mfg. ¢ Dept. 7-N, East Pitt 
burgh, Pa 

TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
Scotch.’ 

Paper Manufacturing ¢ Philadelphia, Pa Neutrele 

TAPE, Mica 

Continental-Diamond Fibre Co Newark, Del 

General Elec. Ce Section Q-112 Apr ‘ nd M 
chandise Dept Bridgeport, Conn - f 

Insulation Manufacturers Corp., 565 W Washingtor 
Bivd., Chicago, Il 5 s 

Mica Insulator Co Dept. 1, 200 Varick, New York 
N. ¥ 

TAPE, Rubber and Friction 

eneral Elec ( Section Q-112 Apr ‘ Mei 
chandise Dept Bridgeport, Conr 

Insulation Manufacturers Cory 565 W Washingtor 
sivd Chicago, I 

Mica Insulator Co Dept 31, 200 Varick, New York 
N,.2 
t 1 I « M ( Dey mn, I P 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 

ra leg 
Spirally Wrapped of Dielectric 
ela ari Paper Acetate or 


Combinations 
ane for Prices and Samples 
PRECISION PAPER TUBE CO. 
CHICAGO, ILL, 








EYELETS -Regular and Special 
WIRE— Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., 
**Turbo.’ 

Cieneral Elec or Section 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Il. 

Mica Insulator Co 
N. Y. ‘Empire.’ 

Westinghouse Elee 
burgh, Pa 


New York, N. Y 
Q-1128. Appliance and Met 
Washington 
Dept. 31, 200 Varick, New York, 


& Mfg. Co., Dept. 7-N, East Pitts 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 

TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 


Chicago, Ill 


Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Ill 


TERMINALS & CONNECTORS 


Alden Products Co., 717 Center, Brockton, Mass 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 
Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa 


Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, [1] 

Iiseco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia 
Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts 


Ave., Chicago, II) 


Cincinnati, O 


Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co H. R., Battle Creek, Mict 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago 
Tl 


TESTERS, Coil. See also Instruments 
Weston Ele Instrument Corp 582 Frelinghuysen Ave., 
Newark, N. J 


TESTERS, COMBINATION 
Superior Instruments (€ 136 Liberty, Dept. E.M 
New York, N. ¥ 


TESTERS, Insulation 
Industria Trar sformer Co., 2540 


2 3elmont Ave., New 
im, mz 





Yi 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See 


Thermostatic. 


THERMOSTATS 
Allen-Bradley Co., 1309 S 
Arrow-Hart & Hegeman 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill 


Metal, 


First, Milwaukee, Wis 
Elec. Co., Industrial Control 


Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
‘*Dunco 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


Genera! Electric Co., Schenectady, N. Y. 

H. B. Ele Co., Inc., 2531 N. Broad, 
Pa 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
therm Sensathern,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 


Philadelphia, 


‘‘Pyro 


S., Minneapolis, Minn. 

Spencer Thermostat C¢ 10 Forest Attleboro, Mass 
*“Klixon 

Westinghouse Ele & Mfg. Co., Dept 7-N, East Pitts- 


burg Pa 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div., Eliza 
Bacor Emra D 4513 Brooklyn Ave., Cleveland, Ohio 
Barber-Colman Co Rockford, Ill. 

Ir R. W., Centerbrook, Conn 

Struthers. 1321 Cherry, Philadelphia, Pa 





ignal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hansen Mfg. Co Princeton, Ind. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Industrial Timer Corp., 109 Edison Place, Newark, N. J 

Paragon Electric Co., 37 West Van Buren St., Chicago, 
Ill 

Photoswitcel Inc., Cambridge, Mass 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Walser Automatic Timer Co., 
ee 

Westinghouse Elec 
burgh, Pa 


Graybar Bldg., New York, 


& Mfg. Co., Dept 7-N, East Pitts 


TOOLS, Power 


Stanley Electric Tool Div., New Britain, Conn 
Walker-Turner Co., Inc., 4211 Berckmar Plainfield 
N. J 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester. N. Y 


Wrought Washer Mfg. Co 2200 S. Bay Milwaukee 
Wis 
TRANSFORMERS 


For built-in applications to electrically operated ma- 
chines, appliances and equipment 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn 
Davis & Co., Ine., Dean W., 547 W. Fulton, Chicago 
Il. 
Flectricoil Co., Ine., 6 Varick, New York, N. Y 
General Elec. Co., Fort Wayne, Ind 
Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y. 
Magnetic Windings Co., 16th & Butler Sts., 
Ward Leonard Elec. Co., 34 South, Mt. 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa 


Easton, Pa 
Vernon, N. Y 
Dept 7-N, East Pitts 















TUBES Ceramic. See 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Ine., 5629 Madison R 
Cincinnati, O 

Revere Copper & Brass, Inc., 
es 

Scovill Mfg. Co., 


Cores 


, Resistor & 


230 Park Ave., New York, 
65 Mill, Waterbury, Conn 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co 


TUBING, Fuse 
Works 


Irvington, N. J 


Corning Glass Insulatior 


TUBING, Knitted Wire 
ritchener & Co., E. H., Binghamton, N. Y 


Div., ¢ . 


TUBING, Laminated Phenolic 


Brandywine Fibre Products Co., 1402 Walnut, Wi 


ming- 

ton, Del 

Continental-Diamond Fibre Co., Newark, Del “Cel 
lulak.’* 

Formica Insulation Co 14661 Spring Grove Ave Cc 
cinnati. O 

General Eleetri Cr Plastics Dept iL P t Ave 
Pittstield, Mass Texolite 


Insulation Manufacturers 
Bivd., Chicago, Il. 


Corp., 565 W Washington 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ 
National Vulcanized Fibre Co., Wilmington Del 


**Phenolite.”’ 
Richardson Co., Melrose 
rok.”’ 
Synthane Corp., Oaks, Pa. 
Taylor Fibre So., Norristown, Pa 
Westinghouse Elec. & Mfg. Co., Dept 
burgh, Pa 
Wilmington 
““Ohmoid.’’ 


Park (Chicago Ill. ‘‘Insu 
7-N, East Pitt 


Fibre Specialty Co., Wilmington, Del 


TUBING, Nickel 


Driver-Harris Co., 


Alloy 
Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, 
N. ¥ Monel.”’ 

General Plate Co., Div. of Metals & Control Corp 
Attleboro. Mass 

Spencer Thermostat Co 103 Forest Attleboro, Mas 
TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting C«¢ 2212 Washingtor Ave 


Philadelphia, Pa 
Revere Copper & Brass, Inc., 
# 


230 Park Ave., New York 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘*Turbo.”’ 
reneral Elec. Co. Section Q-1125 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W 
Bivd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond Fibre Co., Newar Del 

(feneral Elec. Co., Section Q-1123. App ind Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., 
**Peerless,’” ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Fyberoid.’” ‘‘Ohmoid.’’ 


Washington 


Wilming 


Washington 


Wilmington, Del 


TUBULAR LAMPS. See Lamps, Miniature 


TUNGSTEN 
Wire, Rods, Sheets, Special Shape See also Points, 
Contact 


Callite Tungsten 
““Kulgrid.”’ 
Cleveland Tungsten, Inc., 

Ohio 
Fansteel Metallurgical Corp., 
Mallory & Co., Inc., P. R. 
Wilson Co., H. A., 


Corp., 547-39th, Union City, N. J 


10000 Meech Ave., Cleveland, 


North Chicago, Il. 
Indianapolis, Ind 
105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 
UNITS & ELEMENTS, Resistance Heating 


General Electric Co., Schenectady, N Y 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conr 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Vulcan Elec. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

White Dental Mfg. Co., S. S., 
NY 

Wiegand Co., Edwin L., 
Pa. ‘‘Chromalox.’’ 


VACUUM PUMPS. 


10 E. 40th, New York. 


7530 Thomas Blvd., Pittsburgh. 


See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 

VARNISH, Insulating 

General Elec. Co., Section Q-1123. Appliance and Met 


chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, Tl. 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘“‘Linolac.’’ 
Westinghouse Ele 
burgh, Pa. 


Washington 


& Mfg. Co., Dept. 7-N, East Pitts 





ELECTRICAL MANUFACTURING 









PRODUCTS 

































































For CALL FOR 
oar PRECISION 
R 
os 
ae 
Y og 
( What Does This Mean to You? 
\ The Modern 
ingt What Do Good Castings Mean to Coil Form 
: as You in Your Manufacturing? That Costs less 
| What Do Solid Castings Mean to 
t Pit Your Customers? . 
om Shown above is a voltage regulator made by the Jubilee 
Manufacturing Company in which precision manufacturing 
# York, PRESSURE CASTINGS, INC. and operation is very important. Precision Bobbins are 
M Zinc and Aluminum Die Castings equally porn because they simplify coil winding, 
improve quality and meet space 
i. 21500 St. Clair Ave.. Cleveland, Ohio requirements. 
ew Yerk 
tti) Ee The greater the precision re- 





quired by your products, the 
greater the reason to specify Pre- 


‘ J cs R d Q . | cision Bobbins—the modern coil 
eG Ca er UIZ forms of such flexibility that they 











Witenes can be adapted to your every coil fiom ste comnts peecitatle 
_ C.... Would you get adjustable speeds for requirement. It is the tough jobs ones 
iidnatin your product drives more readily with that show up the real value of 
mn, Del | single-phase or polyphase motors? Precision Bobbins. 
See page 48 
Del | 
staid | Q- For very short operating intervals | QUALITY AT LOW COST 
| what type of time control would you 
» Point | specify? | The exceptional strength, insul- 
Oe saad eateries ating qualities, design and low cost — 
ii make them the outstanding coi Practically any size. 
ii Q ke them the outstand | 
. | ~~ Who specifies the finish on your prod- | forms available. Manufacturers 
7 uct—the office boy or the engineer? | qveryulicme have plhaal tit 
,amps See page 52 a 
— | stamp of approval on Precision 
ren, Com | Q- Fn — 188 , D- | Bobbins by standardizing on them 
as “a | This is the key to something. Do you | for their products. 
New York, know what? 
>ittsburgh See page 62 
Cee It will pay you to find out what 
acuum Q-— What is a ‘‘Transceptor’’ and what is | Precision Bobbins can do for you. RECTANGULAR 
witches, | it used for? Write today for samples and Precision Bobbins are adent. 
See page 65 ‘ able to single or multiple 
quotations. winding. (Patents Pending). 
il Me | 
Washington | 
“ye | RSS oo 
ae | 2035 W. CHARLESTON ST. CHICAGO, ILL. 














East Pitt ; L.. oe — on en aoeesorneemenenshenemeas nee a 
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V-BELTS Irvington Varnish & Insulator Co., Irvington, N J WIRE, Ignition 
Pyott Foundry & Machine Co 8 N. Sangamon, Chi Mica Insulator Co., Dept. 31, 200 Varick, New York, Anaconda Wire & Cable Co Broadway, New York 
i N. ¥ 













VOLTMETERS. See Instruments WHEELS, Blower and Fan WIRE, Insulated 
Barber-Colman Co., Rockford, Ill. See also Cable, Heavy Duty; Cord, Flexible 




















Janette Mfg. Co 556 W. Monroe, Chicago il American Steel & Wire Co., Rockefeller Bldg., Cleve- 
VOLUME CONTROLS, Radio. See Re Torrington Mf Co., Torrington, Conn Ar rat land, O. (United States Steel Corp. Subsidiary.) 
stors 2adio Victor Ele Products, Inc., 2950 Robertson Rd., Cin Selden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
, innati, O “‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
R Felt . Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
American Felt’ i ia WHITEPRINTING MACHINES. See Ma- General Elec Go, Section ¥-1122, Appliance and’ Mer 
Sooth Felt ¢ 480—19th, Brooklyn, N. Y chines, Printmaking. chandise Dept., ’ Bridgeport, Conn ‘‘Deltabeston."’ 
Felters ¢ ir °01 South, Boston, Mass General Electric Co., Schenectady, N. 
W ern Fe Work 1027 Ogden A Chicago, J Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
WIRE, Asbestos Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
Anaconda Wire & Cable Co., 25 Broadway, New Yorl cago, Ill 
WASHERS, Lock and Spring N. ¥ = Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 
America Nut & B Fastener Pittsburg Pa 





Roebling’s Sons Co., John A., Trenton, N. J 





Ka nk 
Barnes Co., Wallace, Div. of Associated Spring Corp., ee MACHINES, Coil 
grist nr al Commutator Dresser Co., 1008 Park Ave., Syca WIRE, Magnet 
































































Be all Tor Co East Alton, Ill. ‘‘Kantlink.’’ more, I Acme Wire Co., New Haven, Conn **Enamelite,’’ 
Eaton Mfg. Co., Massillon, O. | ‘’Kantlink Universal Winding Co., P. 0. Box 1605, Providence ‘—_—o_=" “Silkenite,”’ ‘‘Paperite,"’ ““Celenite,"’ 
Gibson Co., Wm. D., Div. of Associated Spring Corp m3 Leesona,’ Duo-Matic.’ eatex.”’ 
1800 Clybourn Ave Chicage ill " American Steel & Wire Co., Rockefeller Bldg., Cleve 
Hubbard Spring Co., M. D 975 Central Ave Pontia WIRE. B land, O. (United States Steel Corp. Subsidiary.) 
Micl ’ are Belden Mfg. Co., 4633 W. Van Buren, Chicago, III 
Kai lit k Helical Spring Washer Wrigley Bldg ch Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, : Pag vagy ““Celenamel.’’ ‘‘Silkenamel.’’ 
cag I Pa ssex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
Natio: al Lock Washer Co Newark, N. J., and Mil- American Steel & Wire Co Rockefeller Blidg., Cleve General Elec. Co., Section Y-1122. Appliance and Mer 
waukee, Wis. ‘‘Kantlink.”’ and, O. (United States Steel Corp. Subsidiary.) chandise Dept., Bridgeport, Conn **Deltabeston.”’ 
Philadelphia Steel & Wire Corp., Germantown, Phila Anaconda Wire & Cable Co., 25 Broadway, New York, General Electric Co., Schenectady, N. Y 
jlelphia, Pa. ‘‘Kantlink N. ¥ S Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Positive Lock Washer Co., Newark, N. J. ‘‘Kantlink.”’ Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
Raymond Mfg. Co., Div. of Associated Spring Corp., Bridgeport Brass Co., Bridgeport, Conn cago, Tl ; : c 
Corry Essex Wire Corry Magnet Wire Div Fort Wayne, Ind Rockbestos Products Cerp., 761 Nicoll, New Haven, Conn 
BS: *. Industries, Inc., Front & Erie Ave., Phila General Ff ( Q-1123 Appliance & Merchandise Rockbestos All-Asbestos 
jelp Pa Dept Bridgeport, Contr Roebling’s Sons Co., John A., Trenton, N. J 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi Phosphor mze Smelting Co., 2212 Washington Ave Winsted Division, Hudson Wire Co., Winsted, Conn 
cago, Ill Philadelphi Pa (Phosphor sronze 
Thompson-Bremer & Ci 638 W. Hubbard, Chicag Roebling’s Sons Co., John A., Trenton, N. J WIRE, Resistance 
ll American Brass Co., Waterbury, Conn 
Washburn Co., Worcester, Mass. ‘‘Kantlink.’’ Baker & Co., Inc., 113 Astor, Newark, N. J. 
wea . Ww ©. Copper Clad Boston Insulated Wire & Cable Co., Dorchester, Mass 
; Cai: ite imgsten Corp., 547-39th, Union City, N. J Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ “‘Cup 
WASHERS, Plain, Metallic Gewers ‘late Co., Div. of Metals & Control Corp., ron,"’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobaniec,’’ ‘‘Radiocarb,”’ 
Barnes Co., Wallace, Div. of Associated Spring Corp., Attieboro, Mass **Radioalloy.”’ 
Bristol, Conn : Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
re 3rass Co., Bridgeport, Conn a ae See i ee ae or 
<5 = D Div oA 5K iat 1 Spring Corp WIRE FORMS "Geldnie, “Soke” “Oe “Midohen,”” § 
100 Clybourn Ave., Chicago, I Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill ““Lohm,”” ‘‘Lucero.’’ 
Hubbard Spr Co., M. D., 575 Central Ave., Pontiac, American Steel & Wire Co., Rockefeller Bldg., Cleve Holyoke Wire & Cable Corp., 710 Main, Hplyoke, Mass 
Mich and, O. (United States Steel Corp. Subsidiary.) Hoskins Mfg. Co., Detroit, Mich. ‘“‘Chromel,’’ ‘‘Copel,’ 
Raymond Mfg. Co., Div. of Associated Spring Corp., Barnes ( o., he allace, Div. of Associated Spring Corp., Chromel-Alumel.”’ 
Corry Pa . stol, onn ee ; ‘ - 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O WIRE STRIPPERS. See Strippers, Wire. 
oar Gibson Co., Wm. D., Div. of Associated Spring Corp A . 
Fil Vul 1800 Clybourn Ave Chicago, Il. ZINC & 
iS Sea " "@ - »b i Spring ) 575 Cent 1 e Pont . Sted > > , 
WASHERS, Non Metallic. ere Pani cee oe 1 Spring ¢ M. D., 575 Central Ave., Pontia Sheet, Strip, Slab, Rolled. Fuse Metal and Wire 
canized; Also Plastics; Also Ceramics. anich. a $ 5 New Jersey Zinc Co., 160 Front, New York, N. Y 
Hunter Pressed Steel Co., Lansdale, Pa “Horse Head Special.” rs 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. > s & Co.. Wate —.” ten etal. W ee 
WAX AND COMPOUNDS Raymond Mfg. Co., Div. of Associated Spring Corp.. = ioe & Co., Waterbury, Conn. (Fuse Metal, Wire * 
Sealing and Filling; impregn ating Saturating and Cc Pa ang s« . 
Finishing; Chatterton’s Compound; Sealing Cement Roebling’s Sons Co., John A., Trenton, N. J i 
General Ele Co., Section Q-112 Appliance and Mer Scov Mfg. Co., 65 Mill. W aterbury Conn. ZINC, Pre-Finished 
chandise Dept., Bridgeport. Conn Tit er & ( E. H., Binghamton, N. Y American Nickeloid Co., 1322 Second, Peru, Il 
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AIRCRAFT To all engineers 
working in the air- 

craft industry, we have 

“me -CABLES... to offer a complete se- 


lection of electric wires 


LIGHTING AND POWER CABLE and cables made to the 


latest specifications. 
HIGH TENSION IGNITION CABLE In many cases our prod- 


RADIO POWER AND CIRCUIT CABLE — ucts are designed to 
MULTI-CONDUCTOR INSTRUMENT CABLE °C’ ‘HC requirements 


of new instruments, de- 


SHIELDING BRAID AND BONDING CABLE vices or controls, using 


construction most suit- 
Write for our catalog AM-1 able for lightness and 
: : serviceability. 


BOSTON INSULATED WIRE AND CABLE CO. 


BOSTON MASSACHUSETTS 




























ees “specials” department is adequately equip- 


ped — with men, materials and machines — to fabricate D0 Y0 lJ NEED 


made-to-order fastening devices and get them to you F-A-S-T. cee ee 
Parts like those illustrated, and countless others requiring non- Wi F LA Y S 9 XY 
standard heads, threads or body shapes, can be fashioned ° 
accurately, speedily and economically with our large battery of 
cold upset machines assigned exclusively to the handling of 
special orders. 

Send your samples or specifications for our quotations, 
promptly given without obligation. In addition to special fast- 
enings, PROGRESSIVE is prepared to supply from stock all the 
standard Machine Screws and Nuts. Rivets and 
Studs supplied on special order. Catalog gladly 
sent on request. Address: 


@ CODING TRANSMITTERS 
@ LIQUID FLOW DEVICES 
T @ SIGNALLING SYSTEMS—ALL TYPES 






e RELAYS Lette Pr a BLOCKS 
os 0 ty alle tlle i a T @ ANNUNCIATORS @ INDICATING DEVICES 


re ee ee ee MISC. EQUIPMEN 





ELECTRICAL MANUFACTURING 


oa . QUALITY IN 
elite,” SPECIAL PORCELAIN PARTS 


a @ Our job is to produce Special Porcelain 
as 4 Parts to meet the customers’ individual 
o, I y ‘ requirements. We are doing just that, 


a dt an ae caacing buver. ‘Send we you Inauie “Since 1857” 
a z3 no odligation. 
AKRON PORCELAIN CO. 
Akron, Ohio 


_ Mass 

“Cup 
locarb,”” 
ae 


Somet,”’ 
\dohm,”’ 


Mass 
Copel,’ 


Wire 


Wire ie e 


N. ¥ 


We Sea 


AKRON, OHIO 


SOMETHING HAS 
REALLY HAPPENED IN 
RESISTORS! FOR PRODUCTION’S SAKE 


Choose Kleins 


You'll never know how outstand- i 
ingly different a wire wound resistor ODAY’S defense program de- 
can be until you've tested Sprague 
Koolohms in comparison with any 
other type on the market. Having 


every bit of their wire insulated before manufacturing process, where wire 
winding with a 1000° C. heat-proof 


insulation, Koolohms are as different plays a part, Klein pliers Can save time 
from ordinary resistors as day is from : 
night. Smaller sizes—higher resist- 
ance—less cost—simplified mounting 
—no fragile coatings to worry about— 
closer tolerances—complete insulation 
. these and many other resulting 
advantages have brought Koolohms il 
immediate acceptance with leading Distributed 


users. Through 


OUR OFFER! If you are an in- Jobbers tell you that in pliers the best is Kleins. 
dustrial resistor user, write ; 
today for free sample (specify 
size and rating ); also, a copy 
of the Sprague Industrial Re- 
sistor Catalog No. 10. You 
be the judge! 


a m SPRAGUE SPECIALTIES CO. Mathias eS 
KOONOHVIN csccou: fe tsa 


Rett_sTFOoRe 3200 BELMONT AVENUE, CHICAGO 


mands greater production. In any 


—assure better workmanship. Manu- 
facturers have learned through experi- 
ence that in tools it pays to buy the 


best. Any man who knows tools will 
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weather, without overheating. 
Motor Speed Regulators include everything from 
small ring type rheostats for window ventilators to 
the heaviest industrial blower controls. 
Speed Motor Starters available for air con- 
ditioning. 





WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me bulletin Nos 


THIS FAN CONTROL 


IS BUILT FOR 


SUMMER HEAT 


The well planned arrangement of 
Ward Leonard Speed Regulators 
provides circulation of air around 
resistance elements to dissipate 
the generated heat. They will 
therefore operate continuously at 
any speed setting, in the hottest 
Ward Leonard 


Multi- 


Bulletin 1101 


describes Ward Leonard 
Speed Regulators, ven- 


Bulletin 1105 


describes Ward Leonard 
Vitrohbm Ring Type 
Rheostats 114", 214", 3” 
and 4" diameters for 30, 
types, 1/20 to 1/3 H.P. 50, 100 and 150 watts. 


tilated and enclosed 


Bulletin 4061 


describes Multi - Speed 
Starters. 


EXTRA HEAVY DUTY 


special information upon 
request. 


WARD LEONARD 


Electric Control Devices since 1892 
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YOUR NEW PRODUCT OFF RIGHT! 


w™ CHROMALOX 


ELECTRIC HEATING UNITS 


IS YOUR PRODUCT FOR 
INDUSTRIAL USE? 


There is a Chromalox unit to 
do your job—whether it be 
heating liquids, air, solids, 
machine parts, molds, ovens, 
or any other application. Any 
size, type, Capacity. 


Thousands of busy plants 
are successfully using Chrom- 
alox units of various types on 
process jobs and equipment. 
They know these units. They 
respect a product that is 
Chromalox-equipped. Cash 
in on this reputation! Specify 
a Chromalox unit on your 
product now! 


IS IT A DOMESTIC 
APPLIANCE? 


Chromalox-equipped electric 
ranges, water heaters, and 
other products using these 
units, are popular with house- 
wives in homes all over the 
country. These potential buy- 
ers of your product appreciate 
the longer life and greater 
efficiency that goes with a 
Chromalox-equipped product. 
Take advantage of this con- 
sumer acceptance! Get your 
product out in front by using 
a Chromalox unit! 


The Wiegand Engineering 
staff wants to help you. 
Just mail us a pencil sketch or 
blueprint, with a brief de- 
scription of your problem— 
we will investigate and recom- 
mend the correct unit for you 
to use. No obligation to this. 


Write for “The Chromalox 
Book of Electric Heat’”—64 
pages of information valuable 
to every product engineer. Mail 
the coupon with your business 
letterhead. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Name . Position 
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% Glance at a few of the electrical control 


applications posted above. Yours may be 


there. 


At any rate, i: ‘s our purpose here to interpret briefly how 
Guardian Electric Engineers can quickly transform any of 


your electrical control problems into a quick solution. 


RISILANYS by GUARDIAN 


And HOW does Guardian give you a QUICK SOLUTION TO 
YOUR CONTROL PROBLEM? Consider that thousands of 
hours have already been spent designing *7146 Standard 
Guardian Control Parts. Consider that Guardian Engineers 


encounter thousands of control problems ... and in 99 out 


of 100 times . . . Guardian scores a “bull's eye”! 


nve 94] 


A production sample finished in sparkling chrome or the 


conventional dress of strict utility is yours for the 


asking at Guardian. 


SPEED — the goal of every 


production manager, excells any 
service you've ever heard of... 


at Guardian. 


QUALITY — none can sur- 


; : Series BK—16 Relay. Built to 
pass Guardian Quality Controls 


minimum tolerances and the 
most exacting requirements in 
with the best of materials and production quantities for the 
U.S. Signal Corps. 
scientific workmanship guaranteed. 


Send in your blue print, sketch or 
specifications. Free Engineering 
Advice gladly given without cost 


- obligation. Series! 20 AC Relay. This relay 
which sells for less than $1 has 
operated over 85,000,000 
times in an electric fence 
control, and still remains in 
excellent condition. 


Intitial Your Letterhead 
for New 1941 Catalog 
““M’’ Today. Write 


And These Are Not the 
Extremes in the 
Guardian Relay Line! 


ELECTRIC 


Chicago, IIlinois 


GUARDIAN \W 


1627 West Walnut Street 


SAVINGS 


Groov Pins 

a -  e ee 
Piel Lmao) 
holes. No tapping, 
no reaming or at- 
tendant tool and 
Te) -l Tae e 


PRODUCT 
IMPROVEMENT 


Groov Pins have 
many times the hold- 
TT Mt kode Le) 


MODERNIZE YOUR 
and taper pins. They ASSEMBLIES FASTENING 
hold through the life 


ef the assembly— Modern fastenings shown above 
withstanding exces- gre typical Groov Pin uses. Per- 
pian ice manent holding power, secured 
and maintained the full length of the pin contact 
surface, combined with lowest costs make Groov 
Pins unsurpassed for modern assembly fastening. 


Modernize assemblies fastening with Groov Pins. Let our 
engineers help you with your fastening problems. 


AY Tan Tifa te LLL 


GROOV PIN CORPORATION 
411-13 Kerrigan Ave. Union City, N. J. | 
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To maintain their leadership in their field, DUREZ PLASTICS & 
CHEMICALS, INC. recently commenced operations in their a 
phenol plant in which they have installed the most up to date equip- 
ment and processes. Durez engineers found that they can add greatly 
to the convenience, economy, compactness and safety of any of 
hte eR km ke 
the individual requirements of each particular job. 

You, too, may have these advantages. Next time you need motors 
for your plant or your product, make it a job you'll be proud of 
with Master Motors built to meet YOUR requirements exactly. In- 
vestigate MASTER'S ability to serve you promptly and economically. 


THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 
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need vitamins, too! 


@ Much as vitamins fortify the body with 
greater vitality and resistance, minute and 
controlled amounts of substances added to 
metals and alloys greatly increase their effi- 
ciency, usefulness and life. 

The research laboratories of Revere 
Copper and Brass Incorporated have made 
an intensive study of this metal “vitalizing”’ 
process. It has resulted in many improved 
applications of copper and its alloys. Three 
of these applications are especially notable. 


1. A condenser tube notably resistant to 
“dezincification.”’ 


2. A sheet copper with a high resistance to 
“season cracking.” 


3. Brasses, bronzes and other alloys with 
finer “working” and “machining” qualities. 


The Revere Technical Advisory Service is 
armed with much specialized knowledge of 
new developments in the copper family. Its 
services are available at no obligation for 
individual problems to which copper or cop- 
per base alloy may be the answer. 


SEVERE 


sy 


COPPER AND BRASS INCORPORATED 
Executive Offices: 230 Park Avenue, New York, N. Y. 
Sales offices and distributors in most of America’s major cities 
MILLS: BALTIMORE, MD. - TAUNTON, MASS. - ROME, N.Y. 
NEW BEDFORD, MASS. - DETROIT, MICH. - CHICAGO, ILL. 





